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electric power, whatever form of engine maybe used to 
drive the generators, there is always the nightmare of a 
microscopic efficiency when the station is working at a small 
fraction of full load. We use the termeficiency not merely 
in the engineering sense of a ratio of power usefully deve- 
loped to power supplied, but in the ultimate and financial 
sense, in which it really affects the value of the concern. 
The really useful and important ratio to know is the ratio of 
the actual yield in pounds, shillings and pence, which a given 
capital outlay will make, to the maximum yield that same 
capital would make in the same time at the regular market 
rate of interest. This is the only efficiency the shareholder 
cares to know anything about, and it is the sole quantity to 
which the engineer’s efficiencies can have any rational relation. 
How long will the capital lie idle ; how long will it yield at a 
low rate, and how long will it yield at a high rate of interest 
in the average day’s work at the station? The answer to this 
would be that it will lie along time idle, it will produce a low 
rate of interest for a long time, and a high rate of interest 
for only a short time, unless something is done to improve 
the day time load at the station. When the load on a station 
consists entirely or principally of lamps, it is to be expected 
that the load line will rise at night to peaks which involve 
a large capital outlay, and will crawl along during the entire 
day at a low level that can yield but a small fraction of one 
per cent. Each lamp put on to the mains implies a respon- 
sibility on the part. of the supply contractors to be able at 
any time to light it, and therefore involves an addition to 
the capital outlay. 

Each lamp that is not Jit at any time involves that addi- 
tional capital in temporary stagnation which can only cease 
at the moment the Jamp is switched on, and which is re- 
newed at the moment it is switched off again. It is not too 
much to say that in certain classes: of circuits there are lamps 
which are not used 50 hours in the entire year; while it is a 
well known fact that, at the maximum load on the station, not 
more than 70 or 80 per cent. of the lamps wired will, as a 
rule, be switched on. From this it must be evident that 
a large proportion of the capital outlay is simply not being 
used at all during the greater portion of the year. No amount 
of modification in the system of generation can alter this 
economic fact. The most that storage and sub-division of 
plant can do is to reduce the inefficiency of. the portion of 
plant that is being used at any time, and to diminish the 
amount of additional capital outlay required per additional 
lamp. This is the most they can do’; as a ‘matter of fact, it 
is questionable if they affect the second considération at all, 
in practice; though they undoubtedly do redice the ineffici- 
ency of the actual working capital. = 

The solation of the financial problem beforé us lies not in 
the generating station, but outside of it. ‘It lies in a modi- 
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fication of the character of the load. Our American friends 
have already solved the difficulty, by encouraging the use of 
electric power from the public mains throughout the day. 
In what way can we, of London and of other parts of this 
empire, follow their example? Those of us who are engi- 
neers should endeavour to put into consumers’ houses, not 
only lamps, but all sorts and forms of electrical appliances 
which will be required during the day. Users of gas engines 
should be shown the superior advantages of electromotors, 
and this opens up a field of enterprise in printing offices, 
small factories, hairdressers’ shops, &c. Larger factories 
should be fitted with electromotors directly applied to their 
work, instead of steam engines driving the work at a 
distance through wasteful belting. Private houses should be 
fitted with ventilating fans, dinner-lifts, knife cleaners, coffee 
mills, &c., all of which should be driven from the lamp 
circuit by small electromotors. Those of us who are con- 
sumers should encourage our wives to go in for electric 
cooking and heating, and to adopt the above-named useful 
appliances. Someone says: “Oh, but look at the expense ! 
Shall we do this when energy is 7d. a unit?” That is the 
very point ; energy would not be 7d. a unit for a single 
month if every consumer that needed them were to adopt 
the appliances which we have described. The price would 
go down rapidly. Indeed, it has already gone down, in the 
case of at least one electric supply concern in London. In 
this, the St. Pancras supply station, energy is half the 
cost during the day as at night. Were there a perfectly 
uniform load during the day and night, or one that varied 
less than ten per cent., energy could be supplied all day 
long at less than one-third of its present cost. The incre- 
ment of yield on the capital, due to this more advantageous 
system of working, would not all go to increase the dividends 
of the supply company. By the well-established laws of 
economics, we are assured that only a portion of the increased 
yield could be thus used, and that a considerable remainder, 
depending on the fierceness of the competition, would be 
devoted to lowering the price of the unit of energy. It 
therefore behoves users of electric light to encourage the use 
of power for other purposes ; it behoves supply companies to 
do the same in their own interest ; it behoves contracting 
engineers to put in these appliances wherever they can, and 
consulting engineers to recommend them largely. In other 
words, all who are interested in the electric light are inter- 
ested in pushing the use of electric power from public mains 
during the day. 


SPEED AND PROGRESS OF RAILWAYS 
IN AMERICA. 


THE Engineering Magazine of New York has two interesting 
articles on the above subject—one from the pen of Mr. Wil- 
liam Barnet Le Van, the other by Mr. Thomas L. Greene. 
The first of these writers strongly advocates the replacement 
of coupled by single driving wheels, instancing the success 
which has attended the employment of large single driving- 
wheels on the Midland and Great Northern railways of Eng- 
land. In his conclusions that a higher rate of speed can be 
best attained by locomotives with uncoupled wheels we 


quite concur, and doubtless had it been possible to insure the 
necessary grip of the rail by single-wheeled engines in time 
past they would have been earlier employed. The object in 
coupling the wheels has been to avoid slipping—to obtain a 
better hold of the rail, and so ensure the requisite progress of 
the train. All goods engines are still worked with coupled 
wheels, and it is not probable that the principle will, in this 
respect, be abandoned; but for passenger traffic single- 
wheeled engines with even increasing diameter of wheel will 
be doubtless largely employed. The main factor which has 
come to the aid of the single-wheeled locomotive is the sand 
blast. This is somewhat fully referred to by Mr. Le Van. 
Without it the single-wheeler would often, on heavy gradients, 
come to a dead stop. The happy application of a steam blast 
to drive but a small stream of sand immediately under the 
fore-part of the driving wheel has paved the way to success. 
Coupled wheels must always result in distress to the 
mechanism at one or more points. It is not as though the 
road was a perfectly straight one ; curves will intervene, and 
stress of one part or another must follow. Seeing the great 
advantage which attends the use of sand, one is tempted to 
ask if there is no room here for electrical application. We 
have some recollection of something of the kind being tried 
on one of the American lines not very long since—magnetism 
being excited between the wheel and the rail as required. 

Mr. Le Van is of opinion that an increase of speed does 
not result in a corresponding increase of danger. He thinks 
that the facts go to prove, rather, that faster trains develop 
greater care on the part of the railroad authorities. Apart 
from the higher risk which attends the increased speed of the 
moving parts, and the fatality which must attend any mishap 
with a train travelling at a high rate of speed, we concur ; 
but we must say we do not see what great advantage attends the 
attainment of such relatively high speeds. To provide for 
such trains very elaborate arrangements have to be made. 
The ordinary traffic has to be moved well out of the way. 
The movements of all such high speed trains must be 
reported from stage to stage by telegraph to enable this to 
be done. Without such telegraphic aid the delays to trafliv 
would be so great as to make the working of such fast 
trains impossible from a pecuniary point of view. We pre- 
sume that on all railways—especially where competition 
enters—fast trains must be run, which means that « 
properly qualified telegraph service must be employed. We 
quite think that had railway managers their choice, such 
fast trains would never be run. If all were taken into 
account—the time lost by trains shunted to make way for 
them; the consequent loss of other trains which might 
otherwise be thrown upon the line ; the extra wear and tear 
and other expenses to meet the unusual strain to which 
such trains have to submit—nothing remains for the benefit 
of the shareholders beyond the eclat of having accom- 
plished so many miles in so many minutes. This, how- 
ever, need not militate against the use of engines with 
a single pair of driving wheels—with «a means of holding 
to the wheels in “ greasy” weather, whether by sand or 
other intermediaries—such engines will, in our opinion, be 
found equally good for passenger trains of moderate speed 
or those of fast speed. 

We are fully in accord with the writer of the article in 
that trains carry too much dead weight in comparison with 
the paying weight. Everyone now-a-days expects when 
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he gets into a carriage at London, even if he be going 
to John o’Groats, that the vehicle will carry him right 
through without change; but what railway companies in 
competition can do otherwise than place a carriage at his 
disposal, it is difficult to see. He must have his through 
carriage, or he will go by another line. We believe that the 
day is approaching when vestibule trains, provided with all 
the conveniences of travel—drawing, dining and smoking 
cars—first and third—will be formed, and run between all 
our main centres of commerce. If this follows, then we 
may get rid of a great deal of the non-paying weight which 
our locomotives have to-day to drag over miles of rails. 
When we read of 4,000 miles of line being laid down in 
the States during 1892, we may form some idea of the rate 
at which the resources of that country are being developed. 
It must be a happy condition of things for the promoters 
and workers of these lines that there happens to be no Board 
of Trade to take a paternal interest in their equipment and 
mode of working. We wonder often, when reading of such 
rapid strides, how far the latter would have been cut short— 
how much less the progress would have been had they been 
safe-guarded, as are such enterprises in England. Electric 
signalling, we are happy to find, has made good advances 
during the year, and improvements in interlccking and 
automatic signalling are announced on the chief _lines. 


ee One of the difficulties connected with 
temion Joint. High tension supply has been the necessity 
for permanent joints in the cables used for 
feeding and distributing purposes. The methods in use are 
likely to be subject to considerable modification very shortly, 
and we believe that even the method which is associated 
with the Sardinia Street Station of the Metropolitan 
Company has not been found to possess that capacity for 
universal adoption which at one time was hoped for it. 
Beyond this, little has been done to bring into use arrange- 
ments for high-tension supply, similar to those almost always 
in vogue with the two and three-wire systems. The reasons 
for this are self-evident, and have held good up to quite 
recently, although it was foreseen that the lapse of time 
would show the weakness of them, and cause attention to 
be carnestly given to the question. In an article dealing 
with the subject in another column, we give for the first time 
of publication one of the latest developments in the direction 
of satisfying the sure demand which is to be expected as 
high tension feeder networks become loaded up to anything 
like normal capacity. The coupler which we describe is 
intended to be used with vulcanised rubber cables, and so 
far as ‘we can remember is the first example of the kind. 
Those in use seem to have fulfilled their object, and, no 
doubt the subject is one upon which no small amount of 
interest is centred. 


Tue Brown single-current motor has 
recently been attracting a good deal of 
attention, and Mr. Kingdon gives a possible explanation of 
its action in a contemporary. He regards the rotation 
as being produced by the shifting forward of the induced 
poles in the armature owing to the effect of hysteresis. 
When at rest the primary and secondary poles are opposite, 
but directly any rotation takes place the poles get shifted 
round as above described. This explanation also falls in 
with the fact that Paccinotti armatures show a superiority 
in their action. 


Alternating Motors. 


Mr. KENNELLY gives in a recent number 
of the Electrical World a short investiga- 
tion into the effects of rectangular shaped waves of E.M.F. 
in an inductive circuit. The results are rather pretty, 
similar to those arrived at by Profs. Ayrton and Perry in 
their paper entitled “ Laboratory Notes on Alternating Cur- 
rents.” Mr. Kennelly does not seem to know of this paper, 
as he considers his results are new. 


Alternating Currents. 


In the New York Lilectrical Review, 

Neti Man, Of March 18th, a meter is described 
under this heading, and said to be made 

by the Fort Mayne Electric Company, U.S.A., but just 
where the accuracy comes in is not made at all clear by 
the description. The meter consists of an induction 
motor, as it is intended only for alternating currents ; 
in fact, it is very much like a Schallenberger meter 
as made by Westinghouse Company, only, instead of a fan 
brake, it has a magnetic brake consisting of a copper cylinder 
and two permanent magnets; the Schallenberger motor is 
not a novelty, neither is the combination of a magnetic 
brake with a motor for measuring purposes a novelty, and 
the accuracy obtainable by any motor meter depending on a 
brake of any kind for its regulation cannot be much to 
boast of. Siemens long ago used a magnetic brake with a 
motor meter, and this device has been proposed over and 
over again. The meter which can be relied upon has not yet 
appeared ; all those hitherto proposed have the serious faults 
of extreme delicacy, require fine workmanship, easily deranged, 
short range, very expensive in first cost and expensive to 
maintain in good order. In another scheme recently pro- 
posed for a meter which requires winding up, it is proposed 
to compel the consumer to supply the motive power himself, 
a switch is put in so that unless he winds up the meter 
daily he cannot turn on any current ; before he gets current 
he must wind up the meter. 


A SMALL pamphlet recently issued by the 
Shawmut Fuse Wire Company some useful 
facts are given with reference to the use 
of fuse wire ; these facts, although they have more than once 
been enunciated, are too often overlooked. Says the 
pamphlet : “ There is too much of the feeling that protection 
is assured if only that miraculous bit of fusible metal be put 
in circuit, even without regard to its size or its behaviour 
under the peculiar conditions. Consumers are sometimes 
greatly disappointed and make all sorts of hasty comments 
upon reliability, because a fuse does not open a circuit with 
the rapidity of a photographic drop-shutter the instant there 
is a sudden increase in load. There is no doubt that there 
are cases where this prompt action is desirable, but fuse wire 
is not intended for such. It hasn’t a ‘hair-trigger character” 
that flies off if a motor man accidentally starts his cara 
little too quickly. It allows that, and no harm is done ; but 
if he persists and takes every ampere he can get, on an up 
grade with a heavy load, the fuse very soon shows that it is 
there to protect.” As regards the dimensions of the wire 
it is stated: “It is true that wire is often used in cut-outs 
that require very short lengths; but if the wire were so 
marked that it would be correct for any definite short length, 
it would not be correct for any other. If it is to be used in 
these short lengths, it is necessary to determine, from curves 
showing its action, what the proper wire should be. In 
making links where the length of wire is extremely short, so 
much depends on the conducting away of heat by the special 
terminals used, that the only safe way is to make up sample 
links and test in the cut-out in which they are to be used.” 
The following really sums up succinctly the whole matter, and 


Fuse Wire and 
its Use. 
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this applies to subjects other than fuse wires : “If one will 
but give the attention to his fuses that he gives to other 
details; they may be made accurate and reliable safety devices, 
but they cannot be depended upon if used in a haphazard 
way -without judgment and attention to peculiar circum- 
stances. One should know what the wire will do under 
different conditions, and choose ah size in accordance with 
them.” 


— 


IN our issue for, March 17th, we referred 
to Carl Barus’s opinion as to the best 
' system of ascertaining high temperatures. 
He prefers the thermo-electric system, and advocates the 
platinum-iridium junction, although he admits that the 
platinum-rhodium junction, suggested by H. Le Chatelier, 
gives excellent results. Whilst we think that due respect should 
be awarded to the years of laborious research undertaken by 
Barus in connection with the fusion of rocks, it is only fair to 
remark that E, Matthey supports Le Chatelier in his advocacy 
of the platinum-rhodium junction. His work on the alloys 
of platinum and rhodium, which has been published in the 
Philosophical Transactions of the Royal Society, settled the 
question, to his satisfaction. He considers that the alloy of 
platinum with 10 per cent. of rhodium is as homogeneous as 
any known alloy could well be, and is therefore admirably 
adapted for use as a thermo-junction, pure platinum being 
the opposing metal. _ As to the.exact type of junction which 
it is most advantageous to employ, we think it of little con- 
sequence, when experts of such standing disagree so slightly. 
The main interest, from our point of view, lies in the fact 
that a thermo-junction is practically the only form of pyro- 
meter that can be used for delicate thermal investigations of 
high range. Were no other authority available in support 
of this, that of Roberts-Austen would carry more than 
sufficient weight ; and he is most emphatic in his advocacy 
of the system. 


- A Farther Note on 


A RATEPAYER of St. Pancras has run 
- foul of the methods used to joint iron 
. «pipes for-electric mains. He contributes a 
letter and an article on the subject to a contemporary, in which 
he says that “:observing workmen bailing out: water from 
the boxes on the electric light run of piping with lead-packed 
sockets, and. .knowing that. this fault in construction will 
greatly increase the maintenance expenses,” he writes to say 
that lead-packed joints are a delusion and a snare. But, is 
it really the joint.that is wrong? May it not rather be the 
clumsy and improper manner -in which the lead-packing is 
done? _ Bailing out water from the surface boxes—if the 
water had got in through the pipe joints—looks very bad 
indeed, and might shake the confidence of any ratepayer in 
the management of the electric mains. But the ratepayer 
tells us that he has seen a string of lead joints completed 
above ground, and then several lengths of piping hurled 
bodily into the trench! If. so, it is little wonder that water 
gets into the pipes; and we may assure the anxious rate- 
payer that the alternative plan, which he proposes, of using 
Portland cement joints, would be just as productive of leaks, 
if carried out in this barbarous fashion. No joint would 
stand such treatment as that described, and be waterproof 
afterwards. . The great-advantage of stemmed lead joints, well 
made, is that they are not fragile and are fairly flexible. These 
necessary qualities.a Portland cement joint does not possess ; 
and if cement joints are to be introduced, it will be necessary 
to carry thé line ‘of pipes several feet below the surface of 
the roadway, to:avoid. ‘coneussion from the heavy traffic, and 
to put all the. pipes on a-well. made bedding of rammed 
earthwork or loose stones. Besides, a cement joint always 
sets very-hard and takes a lot of time'to open; and-‘sometimes 


A Watchful . 


leads to the breakage of a pipe, when it is necessary to dis- 
connect the lengths of pipe. In our opinion, there is 
nothing yet invented that is practically as serviceable as 
the lead joint cast in place. There is little or no fear of 
molten lead getting at the cables; and if it does, it cannot 
get at the insulation, for it would solidify on the hemp or 
jute covering. But, to be really serviceable, this form of 
joint must be made with the lines of piping in place in the 
trench, and not by running the lead into the joint above 
ground and lowering the piping afterwards. 


A sHoRT time ago we commented on a 
series of articles which was appearing in 
our contemporary, Llectricity. This series, which has 
been devoted to but a brief account of the principal modes 
of utilising water-power for electrical purposes, is now 
concluded. If we may criticise what is in almost every 
respect an admirable series of articles, we must express some 
regret that the entire discussion of the theory of pressure 
turbines is made quite useless by the omission of the principal 
letters from the figure which is used to illustrate it. Without 
these figures the mathematics are quite unintelligible. The 
author has stated that the object in ‘giving the water some 
motion in its escape from the engine, is to get it away ; but 
he has not stated an equally important reason, namely, that 
a fairly high residual velocity is required in order to bring 
the size of the engine within practicable selling limits. 
Water can always be got away from a turbine, however slow 
its motion, if a big enough pipe is provided ; but slow water 
means a heavy engine per unit of power. In his last article, 
the author speaks of 40 feet as being a low fall. The com- 
parison is made with reference to the efficiency of the 
Cheetham turbine. Now, although, when we consider the 
great falls in the world’s greatest mill sites, we must admit 
that 40 feet is comparatively low ; yet we are not prepared 
to admit that this figure can be called low when we are con- 
sidering the relative efficiencies of a turbine on low and high 
falls. Especially in this country, 40 feet would have to be 
considered a fairly high fall; and we do not think that the 
performance of the Cheetham, or any other engine, on such 
a fall is any evidence that it is suitcd to low falls. In point 
of fact, the Cheetham turbine, resembling as it docs the 
Pelton wheel, is more especially adapted to very high falls ; 
and wheels of the class to which these two belong, are pur 
excellence turbines for falls which are too high for other types 
of engine. It is in this class of work that their superiority 
is made manifest, as was pointed out in the series of articles 
which was published in our columns in the later montlis 
of last year. 


Water Power. 


Ir is yet too early to measure the 
success of the City of London Electric 
Lighting Company, but the report and 
accounts published in another column are full of promise. 
No company until it is absolutely clear of contractors can be 
judged commercially, and some months must elapse before the 
generating stations of the City Company are working under 
normal conditions. There is satisfaction, however, in finding 
that the estimated earnings are already £35,000 per annum. 
In spite of the extraordinary difficulties met with when main 
laying, 415 miles of “ways” have been laid, into which 
95 miles of cables have been drawn. Nearly 30,000 lamps 
have been connected up, and it is expected that at the end of 
the year the company will be in a position to supply 140,000 
lamps. On the whole the state of things seems to be fairly 
satisfactory, and when there is a little less friction with 
individual members of the Sewers matters will proceed in a 
manner gratifying to the shareholders. ' 


The City Electric 
Lighting Company. 
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THE SPECIFICATION OF ELECTRIC PLANT 
AND MAINS FOR OPEN COMPETITION. 


By THOMAS TOMLINSON, B.E., Assoc.M.Inst.C.E. 


(Concluded from page 305.) 


RECALLING the former characterisation of the best specifi- 
cation as that which is “calculated to ensure the best value 
being obtained for the money spent,” and remembering the 
reasons urged against leaving to the contractors for decision 
such. points as system and output, and the reasons given 
against inclusive tenders, we may, I submit, take it that the 
best specification in competent hands 

(1) Will be perfectly definite on all points on which the 
engineer who draws it must be better able to judge than the 
contractor, 7.¢., all matters in which accurate local knowledge 
govern the decision. Such will be site, system, size of 
feeders and distributors, provisions for extension, «&c, 

(2) Will be judiciously indefinite where definiteness would 
limit competition (such as indicating the dimensions, size of 
cylinders, stroke and speed, of stock sizes of one particular 
maker), or would necessitate special designs and patterns. 

(3) Will be so divided as to obtain quotations direct from 
the actual manufacturers, as far as possible. 

(4) Will be without the connecting links, steam piping, 
ropes or belts, and without the building, these being worked 
out and specified for after the acceptance of the tenders for 
plant and the receipt of working drawings. 

(5) Will have the mains, distributing and feeding, and 
the ho pa provision for extension, shown on plan, 
scheduled and specified ; not necessarily as to insulation and 
system, but as to copper cross section. 

(6) Will contain, partly on the plan and partly in an 
appendix, full information as to the nature of the road and 
footpath surfaces in each street in which it is proposed to lay 
mains ; the price per square yard paid by the town for 
renewal of the various surfaces ; the current rate per hour 
for unskilled labour ; the rate per day for hire of cart, horse 
and man ; the available dumping ground for spoil, and the 
cost ‘- load ; the local price of bricks, lime, sand, and 
gravel. 

NotrE.—This information would, of course, be stated as 
subject to verification by the contractors. It merely gives 
as a guide the experience of the city engineer, who will cer- 
tainly be asked for it. 

It is preferable, I think, on a big job that the town should 
lay its own mains, simply buying the materials, and even on 
a small job, I think, it should do the surface renewal at 
fixed prices per square yard, according as old materials are 
pans) or new required (as when flags are broken when being 
raised). 

7. Will show on the plan the position of the various goods’ 
sheds by which goods may arrive, the crane power available 
at each, the nature of the roads from thence to the central 
station site, and the approach from the road to the actual 
station building; also the maximum weight and size for 
which a waggon can be procured locally. 

Nore.—This is necessary—or, at any rate, fair, and there- 
fore advisable—on the supposition that the plant is specified 
as erected free on seats, which is best, at least, for engines 
and boilers. 

The buyers provide unskilled labour in these cases, and 
the sellers provide a foreman; the object is to keep the re- 
sponsibility with the sellers, until they are finally relieved 
after the full power test of the machinery. 

The specification should be, I think, accompanied by two 
maps to scale of not less than the Ordnance, 25 inches to a 
mile (and a small key map, say, 6 inches to the mile, if the 
district be a _ large one), one showing the streets with 
their names, and to have also on it information as to road 
and path surfaces; it would be the better of having the 
actual measured distances from point to point along the line 


of mains marked on. The other a! ig be a plan to the - 


same scale, showing the mains only, with the copper cross 
section marked, so that a tracing made from it can be placed 
over the first map (guide points having been marked on 
both), and will show clearly the actual mains in each street. 
This is a good deal more clear and satisfactory (at a scale of 
even 25 inches to the mile) than putting the mains on the 
actual street map. 


The specification should, I think, be divided, for the pur- 
pose of tendering, as follows: a to g being included in the 
first specification, 2 to m being dealt with subsequently. 

(a) Boilers: specified as to type, total evaporation and 
evaporation per lb. of fuel, to be built under inspection, and 
to the satisfaction of the Boiler Insurance Company, with 
whom it is proposed to insure. They should be built fora 
pressure 10 or 15 per cent, in excess of that required in 
engine steam chest, to allow for drop of pressure in the pi 
and to have pressure in hand; to be delivered and erected. 

(0) Engines: specified as to type, output for given’ jpres- 
sure in steam chest, limiting ine. ont belt or rope speed’ (if 
belts or ropes be used); to be delivered and erected. ~ 

(c) 1. Dynamos (and exciters if required): specified as to 
output, volts, efficiency, heating, limiting speed, and belt or 
rope speed (if belts or ropes be used); to be delivered free 
on rails at the town. 

2. Transformers (if required): specified as to total output, 
approximate sizes, heating, efficiency ; to be delivered free on 
rails at town. 

(3) Switchboard: specified as for —— machines and —— 
circuits, complete with all necessary appliances and instruments 
for safety, control, and measurement of energy and coupling of 
machines and circuits : all connections are to be included ; to 
be delivered and erected on framework to be built to draw- 
ings to be provided. 

The necessary extension in machines and circuits must ‘be 
provided for. 

This section will require particular care, especially if alter- 
nate current be used, owing to the differences of stock sizer 
made by the electric manufacturing companies. 

(d) Pumps : specified as to number, type, capacity, and 
maximum piston speed ; to be delivered free on rails at the 


- town. 


(e) Heaters : specified as to type and total heating power ; 
to be delivered free on rails at town. 

(f) Economiser: one firm has the monopoly; to be 
delivered and erected. 

(7) Mains : specified in accordance with the plan and with 
the decision of the engineer as to laying, renewal of surface, 
&e. 
(h) Steam and other piping: materials to be supplied to 
specification and complete drawing made after acceptance of 
tenders for plant ; to be erected by buyers. 

(¢) Lagging. 

(k) Ropes or belts : to be jointed by the makers. 

(1) Traveller : specified as to span, Toad to be carried, and 
length of travel ; to be delivered and erected. 

(m) Building : the specification should be made and the 
tenders examined by an architect, who should, I think, also 
design the elevation. 

This tender would include all foundations, feed and blow- 
off tanks, boiler brickwork, flues, pipe trenches, with checquer 
plates, fixing guard-rails, &c. 

Any sub-station or switch-station would be similarly pro- 
vided for. 

(n) Wiring the building. 

To negotiate these various contracts and to work the whole 
into a working station requires, as I said before, a great deal 
more time and knowledge than to draw up an inclusive 
a and see it through ; but there is not to my mind 
the slightest doubt but that it is the best way. 

The appliances, packings, hauling, lifting, screwing, and 
general tools all come in for the use of the station afterwards 
and are good stock. 


ARC LAMPS v. LARGE INCANDESCENT 
LAMPS FOR STREET LIGHTING. 


By SYDNEY F. WALKER. 


ReavERs of the technical journals will be aware that a con- 
troversy has been going on for some weeks in the Cardiff 
papers on the relative advantages of the arc lamp as against 
large incandescent lamps for street lighting. 

The present writer has been the solitary champion of the 
large incandescent lamp, and jit has been more than hinted, 
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in certain quarters, that his advocacy was interested, and 
that he did not understand what he was writing about. 

The advocates of the arc lamp have pointed to the fact 
that up to the present, in street lighting by electric light the 
arc lamp has been invariably used ; also that the arc fur- 
nishes at least ten times the amount of light for a given 
expenditure of electrical at They have also pointed 
out that while the light given by the arc lamp is white and 
brilliant, that given by large incandescent lamps is yellow. 
Mr. W. H. Massey also, in the recent Board of Trade inquiry 
held in Cardiff in connection with the proposed loan for the 
electric light installation in the town, Selaed that the are 
lamp had been only superseded by large incandescent lamps 
in places where the are ought never to have been used, as 
everyone knew or ought to have known, that it was unsuit- 
able. The places referred to by Mr. Massey as unsuitable 
for the arc lamp were collieries, and particularly the coaling 
screens. 

In the writer’s opinion, though a good deal of the above 
is true, the lamp of the future for street lighting will be an 
incandescent lamp, giving from 300 C.P. to 400 C.P., for 
the majority of the streets of our large towns, with larger 
lamps of say 600 C.P. to 800 C.P. for large open spaces, 
such as the crossings at the Mansion House, Trafalgar 
Square, &c., and smaller lamps, such as 50 C.P. and 100C.P. 
for the smaller streets. 

He bases his views in the first place on the fact that what 
is required is not a pretty light, not a soft moonlight, but 
such a light as will enable the traffic to be conducted with the 
minimum chance of accident. The light that will do this is not 
necessarily the brightest light ; men cannot work with the 
sun right in their eyes; but the light which will enable 
drivers of vehicles, pedestrians, and policemen, to see clearly 
where they are going and what is approaching them in eve 
direction. The light which will do this is the one that is 
well diffused, leaving no dark shadows, and that does not go 
out or vary much in brilliancy. 

In the writer’s opinion, the large incandescent lamp effects 
this in a way that the arc lamp cannot approach. Having 
your two supply mains running through your streets, no 
matter what your system of supply may be, you can fix a 
lamp on the incandescent system exactly suited to each 
locality, and in the event of your requiring more light at 
any one spot, or less at another, the change can be effected 
without any trouble whatever. 

In all our large towns you have alternations of wide 
handsome streets with narrow streets, and in these latter the 
traffic is often very difficult to regulate. If you illuminate 
the small streets by means of arc lamps, you must either 
shade them so that a large portion of the light rays are 
absorbed, or you will run the great risk of dazzling the eyes 
of both drivers and horses, thereby causing an accident ; 
while with incandescent lamps you can place just the lamps 
mt will give the amount of light required without dazzling 
the eyes. 

It must be remembered, too, that where you are illumina- 
ting with the arc lamp, if you require additional lamps in 
any particular place, owing, say, to a bend in the street, you 
can only have them by using more lamps of the same power ; 
you cannot divide the light, though you may have far more 
light than is necessary in consequence. With the incandes- 
cent lamp you can now divide up as much as you please. 

But perhaps the strongest point in this part of the ques- 
tion is the fact that while the incandescent lamp only goes 
out when the limit of its life is reached, which will only be 
at long intervals, and inconvenience from which can be 
easily guarded against, the arc lamp even now is very apt to 
go out at uncertain intervals, leaving, for the moment, large 
spaces in total darkness, and giving rise to considerable 
danger of accident in crowded thoroughfares. The writer is 
aware that this has been denied in some quarters. It has 
been stated that arc lamps do not go out in the streets of 
London; yet it seems the Corporation of London have 
thought it necessary to impose a fine for the extinction of 


any arc lamp, and either the amount of the fine, or the 
chances of its recurrence, are so serious as to warrant the 
contracting company incurring the expense of equipping 
their line men with tricycles, so as to enable them to get 
quickly to any individual lamp which is reported as being 
vut. The statement of those who claim that arc lamps 
do not go out, hardly requires further refutation than this; 


but, in addition, reports are constantly coming to the writer 


from wherever arc lamps are in use of some one or more 
lamps going blank out for a few moments, and his own ex- 
perience proves the same thing. 

Mr. Massey, too, and those who think with him, is in 
error in supposing that arc lamps could not burn in the 
positions he mentions, on coaling screens, and at collieries 
generally. The writer has had arc lamps burning on coal- 
ing screens, on pit banks, about colliery sidings, for ten 
years past, and burning well. He has gradually replaced 
nearly all by large incandescent lamps, but in every case 
there was considerable reluctance on the part of the owners 
and managers of the collieries to displace their old and faithful 
servants. Once, however, that the change has been effected, all 
doubt has ceased. It is not only about collieries, too, that 
are lamps have been displaced by large incandescent lamps. 
At docks the same thing has been done, and in the interiors 
of many large buildings, and in many other places, where 
there was no difficulty in getting the arc lamps work as 
well as they can be made to. The writer’s second reason for 
maintaining that large incandescent lamps will be better for 
street lighting is that they are more economical. Their first 
cost is less, and their working cost is less. As against the 
cost of carbons, attendance, and repairs to the arc lamps, you 
have only the renewal of the incandescent lamp when burnt 
out. Actual figures in the writer’s own experience prove 
that the working cost of a large incandescent lamp consuming 
the same energy as the arc lamp it displaces, is only 50 per 
cent. of the cost of maintaining the latter ; while in those 
few cases where it is necessary to use an incandescent lamp 
requiring more energy than that taken by the arc it is to 
displace, the working cost is 25 per cent. less with the incan- 
descent lamp than with the arc. This experience of the 
writer’s has ean strikingly confirmed by that of other engi- 
neers, and in particular at the Swansea Docks. As a striking 
instance which has occurred within the writer’s own expe- 
rience, he would mention that in the re-arrangement and 
extension of the electric lights of a large colliery in South 
Wales, he displaced four arc lamps which had been in use 
since 1880. There are now nine lamps of 200 C.P. in 
different parts of the colliery, each doing the work that 
would be lees by an arc lamp, and the nine take very little 
more energy than was previously consumed by the four arcs. 

It should be remembered also that the above only refers to 
what is possible at present. As is well known, the incandes- 
cent lamp improves year by year, and we may expect very 
considerable improvements and reduced working cost, after 
the manufacture is thrown open to general competition ; 
while the arc lamp, though it has improved undoubtedly 
during the last ten years, can only now be maintained at very 
little less cost than it could be in 1880, so that if the future 
be taken into account, the arguments given above are enor- 
mously strengthened. Take a 600-watt arc lamp, for 
instance, now. ‘The writer’s contention is that, from his 
experience, the 300-C.P. incandescent lamp that would take 
the same energy would do the work better than the arc lamp, 
and would cost less to establish and only half as much to 
maintain. 

If with the improvements that are sure to follow, in a few 
years at latest, the incandescent lamp requires only 1 watt 
per candle, the lamp which would take the same energy as 
the 600 watt arc lamp would not only do the same work, 
but would give very nearly and in many cases quite as much 
light. 

“Tt should be remembered also that the incandescent lamp 
lends itself to economy in places where the street lamps are 
turned down after midnight in a manner the arc lamp 
cannot. 

For the above reasons the writer has urged in Cardiff, 
where he is a ratepayer, and he would also urge in other 
towns, that as the arc lamp will assuredly be dispiaced in a 
few years, those towns that are now fixing electric lighting 
stations should adopt the coming light at once, and so save 


* loss in the future, as the arc ae will be only worth old 


metal when the change does take place. 

In his defence of arc lamps for Cardiff streets, Mr. 
Massey stated that if all the arc lamp plant were sacrificed 
the loss would only amount to about £600. But it may 
fairly be asked why even £600 should be thrown away ? 

One point should be noted in this matter. Some writers 
have compared the light given by large incandescent lamps 
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with that given _ lamps where the two are in use in 
the same place. This should never be done while the large 
incandescent lamp is run at the temperature usual at present. 
Where the two are together an unfavourable impression is 
often formed of the latter which is not really warranted, and 
the writer believes that much of the prejudice existing in 
favour of the arc lamp is due to this cause. 


JOINT-BOXES ON UNDERGROUND 
NETWORKS. 


WueEn the Edison Companies in the United States began 
to put cables underground some ten years ago, the first 
— were made to obtain a practical and satisfactory 
joint-box. In all the older systems the joints had been per- 
manent, and no means had been in use to permit of coupling 
and uncoupling or of changes in the connections except by 
the process of severing the conductors and remaking again 
in toto. The oldest example was, of course, the work on sub- 
marine and subterranean cables, and the practice on the 
earlier electric lighting systems was modelled on what has been 
done in this way. So long as series lighting alone had to be 
considered, or only private lighting where a constant potential 
system was in use, the necessity for a coupling joint-box did 
not exist. The old telegraphic plan of keeping mains out- 
side premises intact and terminating at a test or coupling 
box where they entered the station and the consumer’s 
quarters, was quite good enough for the industry when 
central stations were a curiosity, and a few ampéres talked 
of as being a “load.” Thus the earliest coupling boxes were 
arranged really after the pattern of the present practice in 
station and sub-station switchboards. The evolution of the 
network from a more or less simple and symmetrical combi- 
nation of conductors led to the want of joint coupling or 
junction boxes on the outside cables themselves. When 
the practice of laying them underground developed, the 
way was clear for some such apparatus to come 
into use. The Edison Company at that time began to 
make use of some of their cables as what are now known as 
feeders and others as distributors, and for this purpose incor- 
porated into their designs junction boxes for connecting the 
two classes of mains under the name of feeding boxes. In 
these, as in most other boxes of the same class for use on 
low tension service, th2 cables to be connected were brought 
into the box, the copper being terminated in a lug or ferrule 
of some sort, and the bridge between the two being a strap 
of copper, piece of flexible cable with coupling ends, or in 
some cases a strip of fusible metal. In this country Liver- 
1 probably was the first town to permanent street 
xes in use to any considerable extent, and there the pattern 
adopted aemitted in principle the Edison box, which had 
previously been put into service by local companies in some 
of the American towns. With low tension the conductors 
were necessarily of considerable size, and air insulation was 
sufficient to prevent short circuits and leaks, provided that 
moisture was not permitted to enter the box either by 
creeping along the cables, or by percolation through the joint 
formed by the cover and the box itself. It was not long, 
however, before trouble was experienced from this very 
cause, and curious results were found to follow a leak to 
earth of any considerable magnitude. It will be remembered 
in one instance where the Edison company in New York had 
i feeding box in use located in the centre of one of 
the main thoroughfares, and a leak had come on, that 
it was only discovered by the unwonted behaviour of 
horses passing the t. On approaching the place 
where the box was buried they became restive and excited, 
and could with difficulty be got to pass the spot. Their 
nineasiness was lessened when they had been allowed to swerve 
sideways, and the almost universal horror horseflesh bore to 
the locality drew attention to the possible causes. The leak 
was not noticed specially on the station circuits, and on in- 
vestigation it was found that the surface soil surrounding the 
box was made ground, therefore a bad conductor. The cur- 
rent flowing to earth had caused a marked and rapid varia- 
tion of potential concentrically round the box, and the horses 
being influenced by this had formed animated detectors. 


Several cases of gas obtaining entrance into the boxes came 
to light, due to somewhat alarming explosions, and these two 
troubles were found to comprise the difficulties to be 
encountered and allowed for in the design of low-tension 
boxes, viz., water and gas. On the low-tension systems in 
this country, we have enjoyed comparative immunity from 
accident, although last spring some incidents occurred in 
Liverpool which showed that the greatest care must be taken, 
in the first place, to avoid any chance of water entering or 
moisture depositing in the boxes which would give rise to a 
small leak. These troubles have usually been supposed 
to be due to the action of electrolysis on the entrapped 
water, but signs have not been wanting which throw 
doubt on this theory. Indeed, it seems much more 
likely that a slight deposit of moisture is sufficient to 
account for the after results. In the cases in which similar 
accidents have happened, the cables have been covered with a 
bituminous or impregnated fibrous material, and one liable 
to decomposition by sustained rise of temperature. The 
leak caused by a slight dewy deposit between the 
conductors, or between one of them and earth, would be 
sufficient to cause decomposition to take place, slowly, at 
first, and proceeding with increasing rapidity, resulting, 
finally, in the charring of the dielectric surfaces accom- 
panied by a large evolution of inflammable gas which, mixed 
with the air already in the box, would form a highly energetic 
and explosive compound. Subject to precautions against 
the two known troubles, low-tension street boxes have given 
satisfaction where the end insulation consists of coned prepared 
surfaces of the material employed as insulation, and the sur- 
face leakage thereby held in check, air space being allowed 
round all the bare and exposed lugs and straps conveying 
the current sufficient in amount to obviate any liability to 


_ contacts. With the fibrous class of cables of the Siemens, 


Fowler-Waring and Ferranti types, the closed-in box, filled 
with compound, has given good results, the first arrangement 
of this sort being due, probably, to Siemens and Halske, of 
Berlin. With high tension cables little has been done in the 
adoption of joint boxes permitting of disconnection, the reason 
apparently being that in the United States the greater portion, 
if not all of the distribution is carried overhead, where entirely 
different arrangements are in vogue, while in this country, ex- 
cepting the cases where the class of cables referred to above are 
used, vulcanised rubber is the insulating medium protected 
by cast-iron pipes. The practice most general, at any rate 
up to very recent times, has been to run one or more mains 
on a single alternator where the alternating converter system 
is adopted, and this prevents the mains being networked, as 
is the usual case with low tension work. On continuous 
current high tension stations, the whole routine is so simple 
on the pase | side of the converters that for the output so 
far given on these systems, there has been no need to net- 
work the high tension conductors. The use of joint boxes, 
therefore, on high tension mains has not come in, because 
there was no necessity for them, and none have been 
designed up to a very recent date, owing to the lack of the 
demand which alone would create a supply. This applies 
particularly to cases where the mains are insulated with vul- 
canised rubber, and the pattern of boxes suitable for the 
Siemens cable already mentioned are not well adapted. This 
arrangement may be termed the walnut-shell type, from its 
resemblance to the two halves of a walnut shell placed 
together. In this type satisfaction results only when the 
interior is filled with a mastic compound, poured in as a 
fluid, and allowed to set hard, or solidify to the consistency 
of treacle, excluding, by its presence, the foreign sub- 
stances from which trouble would assuredly arise. This con- 
dition by itself, causes these boxes to be beyond consideration 
where rubber is the insulator, as the action of oil and plastic 
compounds on the rubber is most prejudicial. 

The increased consumption of electricity for lighting and 
other purposes is beginning to tell upon the supply companies, 
and mains are being worked at a load gradually approaching 
that for which they were designed. This means, amongst other 
things, that the number of consumers supplied by any one 
conductor is increasing to such an extent, that grave incon- 
venience would result were it necessary for any purpose to cut 
off supply, or “ block” the whole main. The tendency along 
other lines such, for example, as the adoption of the principle of 
sub-stations, has caused the idea of networking the primary 
cables to be regarded with favour, and the necessity for some 
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system of joint-boxes has become felt. So far as we know, 
in only one case has a company actually got such arrange- 
ments in service, and in view of the importance which 
attaches to the details of distribution, it would be well to 
describe what has been done somewhat fully. Economy in 
— of electricity is really concerned with the links 
ying between the stokehole and the switchroom, whereas 
constancy of supply is more dependent upon the outside 
canalisation. The former is largely an engineering question, 
and is under supervision at all times, so that reliability in main- 
tenance of supply at the generating station is beyond doubt. 
The chances of failure are greater in the mains, where ins 
tion is difficult and distance from headquarters considerable, 
and this in a still greater degree tells against joints. The first 
well-considered attempt to deal with the matter was that of 
Messrs. Gordon and Bailey on the inception of the Sardinia 
Street Station of the Metropolitan Company, and their device 
has so often been described that it is needless to repeat it. The 
Board of Trade brought pressure to bear on some of the other 
companies whose method was to cut off a main when engaged 
in operations upon it, and this led perhaps more than any- 
thing else at the time would bave done to a review of the 
question. The House to House Company at West Kensing- 
ton has been for some time operating its machines in parallel, 
and is now considering the principle of sub-stations. In 
this case the demand on some of the mains has been such 
that inconvenience was found to result from an attempt to 
do any work upon the underground system. 

The only solution was the splitting up of mains into sec- 
tions, the sections being coupled together by some pattern of 
joint which would give equally good insulation to that of the 
mains themselves, good metallic connection, and be capable of 
acting as a switch when necessary and without requiring the 
current to be shut off at the station. The engineer of the 
company, Mr. H. W. Bowden, designed such an — 
which was afterwards patented in conjunction with Mr. A 
Gay, the manager, and the company. Of these some fifty 
or sixty are in use and have proved to be suitable, meet- 
ing the requirements of a joint-box while giving abso- 
lute security against trouble; the insulation, permanence, 
and connection is as good as that afforded by the mains 
themselves. These latter are 5,000 megohm Silvertown 
cables, so that an important detail seems to have been 

rfected, and the convenience arising from its use can be 
readily understood. The ruling conditions on a system of 
this sort preclude the idea of following the lines of arrange- 
ments for a similar pu in use on other systems, and it 
has been necessary to give the appliance as much as possible 
the features of the mains upon which it has to be used. In 


Approximately one quarter size. 
BowpENn CouPLEr IN SECTION SHOWING ARRANGEMENT OF Parts. 


principle, it consists of an enlargement of the rubber insula- 
tion at the end of the cables to be connected, and of asimilar 
increase of size in the conductors, permitting the latter to be 
mechanically connected. . By this means the conductivity of 
the — is ensured, while the insulation is maintained under 
conditions similar to those which are suitable for the cables 
themselves. The materials being similar in kind to the 
constituent parts of the cables do away with the chance of 
mal-action upon them, and the whole being compact and 
mechanical, brings that feeling of security which must be 
cultivated in the minds of those whose engineering knowledge 
guides the industry to commercial success. In a matter of 
this sort we welcome anything which helps forward the dis- 
tribution of electricity, and therefore of the profession 
generally ; it does not matter by whom or under whose 


auspices, but the details of electrical engineering have hardly 
received that mede of close attention and consideration which, 
from their ultimate importance, they deserve. The major 
and more striking improvements are in good hands, but as 
extended distribution must come largely into play as the 
areas of supply increase in size, so must the details which 
form part of distribution networks be designed and perfected 
to stand by themselves and do their work without greater 
skill or attention than, say, is devoted to. the similar class 
of appliances in gas supply and hydraulic power schemes. 
No one, for instance, complains of the somewhat elaborate 
and rather costly joint which occurs every few feet upon 
hydraulic power mains, for it is largely due to their use that 


‘such success as has attended power supply by this agency 


has been due. 


SHOWING BRASS-THREADED RING SUPPORTED BY CARRIAGE. 


The Bowden coupler or joint is protected by a surface box of 
the ordinary pattern, but is entirely free from any connection 
with it. Any number may be arranged in a box of suitable 
shape and size, it being understood that this arrangement is 
part and parcel of the cable on which it is used, and being 
water-tight, will work even when submerged in water. 


BRASS-THREADED RING WITH Pins. 


SPANNER. 


At first it was intended to use a double coupler, having one 
case where two cables had to be dealt with, but the lack of 
insulation, and the proximity of the two conductors, rendered 
it desirable to use two separate couplers, so as to facilitate the 
work and reduce the risk which always attends operations on 
live 2,000-volt mains. A separate coupling is now applied 
to each forward and return main, or to each of any number. 
By the use of such a jointing arrangement mains may be 
divided into any desired number of sections, any one of 
which can be readily disconnected from the others when it is 
desired to make additional connections with the detached 
length, or for other purposes, without interfering with the 
supply of electricity from the other sections of the conductor 
if che mains are run on a network or ring system. Any 
branch may be disconnected in case of repairs as may be re- 
quisite, and no doubt for services a fuse of the Wilson-Mordey 
pattern could be inserted in the coupler itself, were this found 
to be desirable. All the parts are now made completely in- 
sulated, thus obviating any danger to the orerator. As will 


One cup reversed, exposing half of jconnecting nut. 
CouUPLER HALF OPEN. 


be seen, the appliance consists of what may be considered 
as two distinct sets of coupling apparatus, one for. 


i 
i 
| 
q 
i 
OC 
4 
| 
i 
| 
| 


Vi 


ApRIL 7, 1893.] 


THE ELECTRICAL REVIEW. 397 


connecting the actual conductors, and the other for connect- 
ing the insulation which surrounds the conductors. The 
coupling joining the conductors consists of a brass socket 
and plug, which fit each other closely, but which have a con- 
siderable amount of elasticity given them by means of 
dividing or splitting them longitudinally, and the use of a 
spring on the outside of the socket. This spring has a 
normal inside diameter smaller than that of the outside of 
the socket, so that it compresses the latter, pressing it against 
the plug. To uncouple the joint, the insulated tubular nut 
is turned and unscrewed off the collar at the end of the plug, 
which latter is thus partially withdrawn from the socket, and 
it can then be quickly drawn quite free of the socket, thus 
opening the circuit. To make a connection the linesman 
grasps the cables at the outside of the cups, and enters the 
plug into the socket, making at once a good electrical con- 
tact ; the tubular nut is then turned and screwed tight, the 
plug being forced home into the socket. The insulation 
over the connecting plug and socket consists of a casing or 
covering of India-rubber or similar material, which is 
secured to the dielectric on the cables by means of a water- 
tight joint, preferably homogeneous, and these casings form 
enlargements of the ends of the insulation, the size being 
such that they will easily pass over the coupling arrange- 
ments for the conductors. 

These enlargements are made in the form of two hollow 
hemispherical cups of rubber, having tubular stems arranged 
to form a vulcanised joint, with the rubber forming the cable 
insulator. The adjacent ends of the two parts are formed 
with flanges that are pressed closely together by flanged and 
screwed rings, the rings being removable and the opposing 
flange faces, if desired, may be coated with French chalk to 
prevent sticking. When about to uncoupfe, the rings are 
unscrewed and the cups turned back upon themselves, so as 
to expose the connecting nut; and when both are reversed, 
the nut is left quite free, but fully insulated, and can be 
grasped in rubber gloves safely, and turned so as to perform 
the disconnection. The whole operation is the work of a few 
minutes only, and in skilled hands seems to be unattended 
by any considerable risk. 

In certain cases the cups are secured to the cables by means 
of sleeves, whose ends are split, and grasp the insulating 
material by means of nuts. In this case the joint is rendered 
watertight by means of a tube of insulating material. 

The coupling is made in one piece, with a length of a 
couple of feet of 19/16 cable at each end, the whole being 
connected to working cables by the usual vulcanised joints. 

The cuts give a good idea of the whole arrangement, which 
measures a little over six inches in diameter over the brass 
flange rings, and requires but 10 inches in length from cup 
sleeve to cup sleeve. 

From what we have seen, some such arrangement as this 
must come into extensive use, and that described has the 
merit, in our opinion, of practical experience on the part of 
its designers, together with a compliance with the mechanical 
und chemical conditions under which it works, tending to a 
feeling of satisfaction with the completed apparatus. 

The only other joint-box with which we are acquainted, 
and which is of the “dry” pattern, is one made by the 
Brush Electrical Engineering Company from Mr. Raworth’s 
designs. The principle is rather different, and it seems to be 
more especially of service where mains of the Callender class 
ure in use, holding, as they do, an intermediate position 
between impregnated fibre, yarn, or paper cables, and those 
of pure and vulcanised rubber. The former class require an 
air and water-proofing owing to their extreme hygroscopicity, 
while the latter, of course, are thoroughly waterproof them- 
selves. The Callender class of insulation withstands moisture 
fairly well and thus does not call for such tender treatment 
us the first-named, though wanting in some of the qualities 
of the best rubber. 


_Electrocution.—A negro was executed by electricity in 
Sing Sing Prison on Monday last. The voltage of the 
current, which was applied for one minute, was 1,740. 
Death was instantaneous, and the execution is regarded, says 
the Standard, as the most successful yet accomplished by 
clectricity. 


THE INCANDESCENT LAMP FROM A 
COMMERCIAL STANDPOINT. 


Mr. Catvert Towntey discussed, in a paper recently read 
before the St. Louis National Electric Light Convention, 
some points of interest connected with the life of lamps of 
different makes, when run at different efficiencies. The 
sd in question is reprinted in the Lvectrical World for 

arch 11th. In 1888 Mr. J. W. Howell published a life 
curve of Edison lamps, showing their approximate duration 
when run at different efficiencies (sce our issue for June 29th, 
1888); and in the present paper a similar life curve is 
given, not only of the treated or flashed type of filament as 
used in the lamps of Sawyer-Man, Beacon, &c., but also of 
what is termed the super-treated filaments used in the 
present Westinghouse stopper lamps. ‘These curves we here 
reproduce, the letter representing the super-treated type of 
filament, 8 the treated, and « the Edison or untreated type. 
The E.M.F. and candle-power of the lamps experimented 
upon is not mentioned, conditions which would not be with- 
out influence on the results. 


5S. 250-275 30 


With regard to the snper-treated filaments, the only infor- 
mation given concerning their manufacture is that they have 
been subjected to an additional process to render them more 
stable. The results shown by the curves are not, however, 
reached in practice, as they have been obtained from carefully 
conducted life tests, whereas in practice there is always more 
or less variation in pressure in the mains. Assuming an 
excess voltage of 3 per cent., the respective lives would 
naturally be decreased, and Mr. Townley calculates that they 
would then be represented by the dotted curves, A,, B, and (). 
By tracing a vertical line from any given efficiency until the 
curve is intersected, the life of any of the types of lamps may 
be ascertained. Thus it will be seen that at 2°5 watts per 
C.P. the life of the untreated filaments is 400 hours, those 
which have been treated 713 hours, whilst for the super- 
treated the life claimed is 962 hours. But let no reader of 
this article, or of the original paper, be deluded into imagining 
that it is now possible to obtain lamps lasting 950 hours, or 
even 700 hours, at an efficiency of 2°5 watts per candle. The 
above curves indicate simply and solely the life of certain 
lamps run at a given pressure with a sfart at a certain 
efficiency, and this is quite another stor¥ to giving that 
efficiency through life, as we attempted to explain a fortnight 
ago in discussing Dr. Bohm’s remarks on a somewhat similar 
subject. As a comparison, however, between different makes 
of lamps, the above results are extremely interesting ; though 
here, again, we would remark that the results are only true 
in a general sense, for it is quite possible to make treated 
filaments far inferior in quality and duration to untreated 
ones, and, doubtless, naked filaments have not yet reached 
finality in point of perfection. It is not claimed that lamps 
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made with super-treated filaments are any more exempt from 
blackening than those of other types. We should, however, 
be sorry to say that it is impossible to arrive at this degree 
of perfection, and from the letter of Mr. Stearn in our issue 
for March 24th, it would appear that this gentleman has 
made some important discoveries in the direction of avoiding 
blackening. 

The paper next deals more or less mathematically with 

~certain considerations regarding the profit which can be made 
by supply companies under varying conditions of cost when 
using the above types of lamps, and curves are given in illus- 
tration ; and it concludes as follows :— 

“ Considering all these curves together, two facts are 
especially prominent, namely, first, that although we have 
assumed strictly commercial conditions, the profits obtained 
are in excess of those actually made in practice ; and, second, 
that the most economical lamp efficiencies are considerably 
higher than those of any commercial lamps now in use. It 
is interesting and very remarkable to note that in every case 
the profits fall off very rapidly for lamps of either too low or 
too high efficiency, the variation being more marked where 
current is dear and running expenses high. By putting these 
facts together, it is apparently clear that the long-lived in- 
efficient lamp is a very expensive article, and that too much 
weight has been given to the cost of lamp renewals, which 
shows prominently on the expense side of our ledger, while 
we have not paid enough attention to the great waste of energy 
due to low lamp efficiency. By a reference to fig. 1 (the 
curves we reproduce) we note that the most economical con- 
ditions call for, in the case of the untreated filaments, a life 
of between 250 and 525 hours; in the case of the treated 


The remarks as to degree of blackening power in tie 
different classes of lamps may be correct enough, but we 
submit that in determining how long a lamp should be kept 
in use, the question of blackening and general change forms 
a most material item for consideration ; and in support of 
this assertion we cannot do better than refer our readers to 
Mr. Carl Hering’s able paper, which we published in our 
last issue. 

The discussion which followed bore very slightly on the 
subjects brought forward in the paper. Almost every 
speaker branched off to the burning question of the hour— 

e lamp situation in America. One aggrieved individual 
said it was all very well to talk about lamps with untreated, 
treated, and super-treated filaments, but his difficulty was to 
get any lamps at all. Another, an Edison licensee, com- 
plained bitterly of not having liberty to buy what lamps he 
chose, but of being compelled to buy the poorest lamp on 
the market—the Edison. He thought that an attempt 
should be made to insist upon the General Electric Com- 
pany permitting outside manufacturers to continue their 

usiness under royalty, as was originally intimated, instead of 
causing them to shut down their factories. He was perfectly 
willing to pay about 10 cents more per lamp for any of about 
ten different makes, and he was sure many others were of the 
same mind. For his part he would never buy one cent 
worth of material from the General Company that he could 
‘obtain from an independent concern. Mr. Howell, in a de- 
fensive and not very convincing speech, attempted to explain 
ithat wherever complaints of the short life of Edison lamps 


appeared, it invariably turned out that the E.M.F. had been 
too high. He had made a speciality of investigating snch 
complaints during the last few years. He reminded his 
hearers that an increase in pressure of 3 per cent. halved the 
life of a lamp, and he maintained that the reason the Beacon, 
Sunbeam, Perkins, and some other lamps were better than 
the Edison, was because they were run at a lower incandes- 
cence. Where the pressure cannot be maintained constant, 
it is better to employ lamps of low efficiency—a very true 
remark. He maintained the Edison lamp was not a poor 
one. After some further animated but not altogether 
courteous conversation between some of the members, it was 
finally decided to submit the grievances of lamp manufac- 
turers and others in the trade to a specially appointed com- 
mittee, who would discuss the matter. During the discussion 
the fact was elicited that the Westinghouse stopper lamps are 
now on the market. 


ELECTRIC TRACTION IN 1850. 


Nor many men have, says the Street Railway Review, seen 
the toys of their youth grow into useful products and blossom 
out into world-wide reaching industries, as has Dr. John H. 
Lillie, of Los Angeles, California, who, as far as we are able 
to investigate the annals of what now is ancient history, 
seems to be the pioneer electric railway inventor in America. 
Contemporary with the experiments of Morse in telegraph, 
Dr. John H. Lillie, then residing at Joliet, Ill., was deeply 
engaged in electrical experiment, the most satisfactory of 
which was an electric traction motor, the subject of the pre- 
sent sketch. 

It was not until 1850, however, that the Patent Office 
issued the papers which recorded as No. 7,287 the allegation 
of an improvement in “electro-magnetic engines.” The 
title page of this interesting document is reproduced by our 
American contemporary the Street Railway Review, and may 
be the subject of curiosity to the holder of patent No. 
400,000 and something, if for nothing else, to show the 
tremendous strides of American electrical industry since this 
yellow and faded sheepskin, No. 7,287, grew on the back of 
a frisky spring lamb of 1850. 

The text of the patent proclaims that the said Lillie has 
invented a new and useful machine for electro-magnetic 

wer. 

In brief, the invention consists in the employment of a 
number of permanent horse-shoe magnets, compound or 
simple, revolving on a wheel in front of an electro-magnet 
fixed stationary to a frame. Around the outside of the 
electro-magnet was a helix of fine wire, “producing other 
electro-magnets and destroying secondary currents in the first 
magnet.” The construction of the machine was very simple, 
being a series of permanent compound () magnets placed in 
a wheel in a radial position, the poles wary beyond the 
periphery of the wheel. On one end of the axis of this 
wheel there was a larger spur wheel driving two pinions. 
Brake pieces, or commutators, were attached. The frame 
supporting the wheel held two (J-form electro-magnets, 
which were on a line radial from the shaft, one on each side. 
Around the coils on the magnet were fine wire secondary 
coils which were connected to the electro-magnets “to be 
magnetised by means of, and for the purpose of also de- 
stroying the secondary currents.” The magnets were placed 
to aid in the propulsion of the wheel. The brake piece was 
in two parts, one half being a conductor and the other a 
non-conductor. The conductor half was connected by means 
of a spring with the opposite cut-off shaft, so as to be thrown 
alternately on to one or the other of two insulated brake 
pieces, by which the current was made to pass in one direc- 
tion or the other through either of the coils. One brake 
pieve was connected with the battery by means of a spring 
through a binding screw. The other brake piece was con- 
nected with the opposite binding screw by another spring. 
One end of each of the two primary coils was connected by 
wire with the brake piece, or “current changer,” by means 
of aspring. The other end of these coils were alternately 
connected with the spring to close the circuit by means of a 
spring device. In the quaint phrase of the letters patent it 
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{ filaments a life of between 286 and 620 hours, and in the 
; case of the super-treated filaments a life of between 138 and 
; 260 hours (clearly a mistake somewhere) ; the shorter life 
{ being in each case where both the cost and selling price of 
the lamp is high. I submit these figures for your considera- 
4 tion. . . . . I have said nothing in this paper in regard to 
4 fall in candle-power, for the reason that in both the treated 
4 and super-treated filaments this fall is roughly proportional 
4 to the time the lamp has been burning, as compared to its 
4 total life ; that is to say, if a filament has a life of 1,000 
hours at a given efficiency, and during that time its fall in 
candle-power is A per cent., if this filament is burned at an 
efficiency which will make its life 500 hours, its fall in 
candle-power will still be approximately a per cent., so that 
our commercial results are not appreciably affected. For 
: the untreated filament the fall in candle-power is propor- 
tionately larger than in the other two filaments. Therefore, 
' if we are making a comparison of total illuminating power 
for energy consumed, we must put the untreated filament on 
a somewhat lower scale than is shown in the comparisons I 
have drawn.” 
| | 
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is stated : “ By this arrangement it will be seen that the 
electro-magnets are charged with opposite poles to the per- 
manent magnets, and when the magnets are opposite their 
centres the poles are changed by the revolution oF the brake 
piece and the permanent magnets are repelled. It is neces- 
sary to have the permanent magnets long, otherwise their 
poles will be changed by a powerful current in the electro- 
magnets.” 

The claim of “newness” made is, first, the employment 
of induced electricity, inducing electricity in the secondary 
clectro-magnets to be used as motive power in connection 
with the prime mover, and to neutralise the secondary cur- 
rents of the principal magnets formed by the direct current 
from the battery. 

The venerable inventor of this old-timer is now a resident 
of Los Angeles, Cal., at the age of 80 years. His birth place 
was Montrose, Pa., and his medical degree acquired at Cin- 
cinnati, 0., in 1838, where his first interest in electricity was 
aroused. His electrical work began with some interesting 
designs in testing instruments, making a delicate electro- 
meter with which he substantiated his belief in the electrical 
origin of cyclones. He, besides, dipped into electro-thera- 
peutics. Electric lighting and insulation also claimed a part 
of his interests, although he prosecuted none to commercial 
usefulness. The electro-magnetic engine above sketched, 
however, was the most interesting of these affairs. In 1850 
a 12-foot circular track was built at Hornellsville, N.Y., his 
then residence, and upon it one of his engines was placed. 
Later he built another and much larger one for P. T. Bar- 
num, the great showman, which was exhibited in many 
places and attracted much attention. A little later another 
on a larger scale was built at the request of Prof. Henry, the 
famous curator of the Smithsonian Institute, and exhibited 
in that collection. The last public appearance of this early 
motor was at the late New Orleans Exposition about eight 
years ago, since which time the tremendous strides of com- 
mercial electricity have overshadowed it. 


THE “HUNTING” OF PARALLEL ALTER- 
NATORS.”* 


By JAMES SWINBURNE. 


PeRHAPS the most important discovery in alternating cur- 
rent work made during the last few years is that of Mr. 
Il. E. Harrison, described by him briefly at a meeting of 
the Institution of Electrical Engineers on the 9th inst. 
Mr. Harrison, it appears, was experimenting on an alternator 
of the old Siemens type which was running as a motor off 
the London Electric Supply Company’s mains. He found 
that the machine did not run uniformly, but that it 
“hunted” ; that is to say, it ran slowly a little, then it took 
considerable power and quickened up till it was above speed, 
and then ran as a generator for a few moments, and again 
slowed down, and soon. [Ile also observed that the exciting 
current also varied, behaving like a direct current with an 
alternating current of long period superadded. Mr. Harrison 
gave merely a preliminary account of his experiments, and 
it, I understand, pursuing the matter still further; never- 
theless, what he has published is of enormous significance. 

The phenomenon of “hunting” is not unknown in cen- 
tral stations, the amperemeters in some cases being so 
u steady that it is difficult to gain any information from 
them. The electrician in charge generally informs an 
inquirer that the particular dynamos he uses do not run 
properly in parallel, and makes the best of the circumstances. 
{ have also noticed “ hunting ” in parallel machines, but put 
it down to the beats of large slow-speed engines. That can- 
not be the cause in Mr. Harrison’s experiments, so we must 
look farther into the matter. 

It is well known that in order to maintain oscillations the 
applied force must not be in step with the displacement of 
the mass caused to oscillate. For instance, as explained by 
Lord Rayleigh recently at the Royal Institution, an electri- 
cally driven tuning-fork would not work if the electro- 
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magnet pulled equally whether the dipper was entering the 
mercury or leaving it. Take again the pendulum of a clock 
acted upon by gravity. The force depends on the instan- 
taneous position of the pendulum bob, and not on its direc- 
tion of motion, so that its action is exactly in step with the 
displacement, and therefore no power is imparted to the 
pendulum by gravity, and gravity is therefore unable to keep 
the pendulum going. The small forces applied by the 
mechanism of the clock are out of step with the displace- 
ment, and they can therefore produce or keep up the oscilla- 
tion by doing work on the pendulum at each stroke without 
having it all returned to the mechanism. In order to keep 
the pendulum going it must take more energy from the 
mechanism in each swing than it gives back. 

Let us now turn to the alternator. Suppose it is hunting. 
Take the instant when it lags most ; that is to say, the 
instant of greatest displacement. As it is neither increasing 
nor decreasing its lag, then it must be running at exactly the 
same sp-ed as the generator, but as it lags it is running as a 
motor, and taking power. It is assumed for simplicity that 
the machine is excited normally, soas to give the same pressure 
us the mains, and that it has no load except its own friction. 
As power is given to the lagging machine, acceleration 
results, and the machine increases its speed and reduces the 
lag till it comes up to exact step with the mains. It is now 
acting neither as a generator nor as a motor, but as its speed 
is too great it gradually begins to lead and to work as a 
dynamo. As the lead increases, the machine gives a greater 
output as a dynamo, the energy given out being that in- 
volved in the increased velocity of the armature. ‘The 
machine thus slows down until it reaches its maximum dis- 
placement in a forward direction. It is then for an instant 
at its normal speed, but it is leading and working as a 
‘dynamo, and therefore slowing down. It slows down until 
it is in step with the pressure again, but then it is going too 
slowly, so it over-shoots the mark and lags, and works as a 
motor, and so on. Now, to produce this hunting it is neces- 
sary that the machine should do less work as a dynamo during 
the quarter of an oscillation in which it is leading and going 
faster than the station generator, than during the quarter 
when it is falling back from its position of maximum lead to 
the position of no lead ; and that it should take less power 
as a motor during the quarter of an oscillation in which it is 
increasing its lag than during the quarter in which it is 
catching up with the station dynamo. 

Now, how does this result come about in what may be 
called the “ Harrison” effect ? According to my armature 
reaction theory, a rotating alternating current armature may 
be regarded as a stationary armature carrying a direct cur- 
rent, placed in the position occupied by thealternating arma- 
ture at its instant of maximum current. When the machine 
is in step the maximum current is in such a position as neither 
to reinforce nor weaken the fields ; if it lags, it weakens 
the fields and makes the machine act as a motor, and if it 
leads it strengthens the fields so that the machine works as a 
generator. If the machine lags, however, the fields will not 
respond instantly, so that they are not as weak while the 
machine is beginning to fall behind, as in the corresponding 
instant when the lag is the same, but the motor is catching- 
up instead of falling behind. 

It must be borne in mind, for the sake of clearness, that 
we are not dealing with the periods of alternation of the 
main current, of which there would be 60 or 70 per second, 
but of the hunting, which would be much slower. It must 
also be borne in mind that the machine is at its normal 
speed twice per vibration, and at the instants when the lag 
and lead are maxima. It is also in step twice per vibration, 
but at the instants of maximum and minimum velocity, It 
is thus never at the right speed and in step together. Sup- 
pose now the machine has been lagging and acted as a motor 
and acquired extra speed, and stored some energy in extra 
velocity, it races ahead and acts as a dynamo. The fields do 
not, however, respond instantly, so that it develops less power 
during the time it is still racing ahead than during the time 
it is falling behind. The armature is thus strengthenin 
and weakening the field once per oscillation, and the ‘el 
lags a little behind owing to its self-induction, and thus 
satisfies the condition necessary for the production of oscilla- 
tion. 

It is possible that Mr. Harrison’s experiment might 
succeed with a direct current in a stationary armature ; that 
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if started a little out of position the armature would oscil- 
late and continue its oscillation when fed with a direct 
current, the fields being also excited by a direct current. 

The self-induction theory of alternators will not explain 
the oscillations at all, as it takes no account of the weaken- 
ing or strengthening of the field by the accumulated effects 
of the armature impulses, and cannot therefore embrace an 
action due to the lagging of the induction of the fields. 
Mr. Harrison’s second experiment bears out the armature 
reaction theory in a remarkable way. He found the field 
current varied. This, I submit, was due to the varying field 
induction produced by the armature. 

How far these actions come into play in most modern 
station machines is a matter of great importance. An old 
Siemens machine is peculiar in many ways. Its armature 
current produces a great deal of stray field, which does not 
pass through the field magnets, and might therefore be 
regarded as self-induction in Dr. Hopkinson’s sense ; and the 
armature resistance is very high. 


THE TELEPHONE QUESTION. 


Arter having defined our position with clearness and 
minutencss, it is not very encouraging to find the Flectrical 
Engineer including amongst points in which we agree, one as 
to which we are diametrically opposed. The series Law 
system and the branch Law system are not “ wholly and 
entirely distinct,” but are merely modifications in detail of 


the same system, designed by the same persons, and’ 


employed for years under one name. Our contemporary 
says : “ We do not deny that Shaw (or the Law Company) 
may have indicated in patents, circulars, or otherwise, the 
branch system, but we deny their success till Mann showed 
them how to do it at Dundee.” This would be an excellent 
argument if it were not so flagrant an instance of “begging 
the question,” but our contemporary should not have implied 
that the branch Law system was only “ indicated ” in circu- 
lars and not put into practice. On November 13th, 1891, 
we published (p. 564) a letter from one who “had some 
experience in the working of the original Law exchange 
system in Brooklyn and New York in the early days of 
telephony,” and who said that “ In Brooklyn two systems of 
running the call circuit were employed, the first and most 
favoured being a metallic loop into which the subscriber 
introduced his instrument in series, the second method being 
a single wire with spur connections earthed through the sub- 
scriber’s instrument on his pressing the call button.” This 
disposes of any supposition that the branch Law system was 
only “indicated,” and not put into operation by the original 
Law company. It also shows the importance of retaining 
original names, and not doing what our contemporary would 
have us do—give a new name to an old system with a view 
to disguising its identity. 

On the same lines our contemporary alludes to Indian 
experience, and adds “but our information points to this 
relating to the series and not the branch system.” We 
cannot forbear reminding our contemporary that it expressed 
a desire to get at the facts and the truth. As to the Indian 
experience, it was described with a diagram by the manager 
who used it, and will be found in our issue of October 23rd, 
1891, p. 492. It was the branch system, and not the series. 
If our contemporary has any information which tends to 
show that our correspondent directly misinformed us on a 
simple question of fact, we trust our contemporary, in the 
interest of truth, will publish the information. 

One other point only needs further remark. As to names, 
our contemporary says, “ He who applies an invention fre- 
quently gets recognised by having his name used in connection 
with it rather than that of the original inventor.” 

This is an entirely new doctrine to us. It is nothing new 
for one who makes an improvement in an invention to re- 
ceive considerable commendation when the improvement 
makes useful what was previously defective, and for the 
name of the improver to be attached to it. It is clear that 
our contemporary is still under the impression that Mann 
made some application, modification, or improvement which 
was previously unknown, for it says that “Mann showed 
them how to make it a success at Dundee.” Our contempo- 


rary need not assume any “ mental reservations ” of any sort 
on our part. There are none. What we say is that Mann 
did nothing ; made no alteration, modification, or improve- 
ment which differed from that previously in use. There is 
no precedent which will justify the attaching of one man’s 
name to another man’s system unless he has done something 
to make it more useful, and we have been under the impres- 
sion that the original inventor or applier was regarded as the 
one whose name should be identified with an invention or 
application. 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 


EartH Currents InpIA. E. O. Waker, C.1.E., Member. 
Read March 23rd, 1893. 

Papers on this subject were published in the Journal for the years 
1883, 1884, 1888, and 1891. More recent observations, in connection 
with those previously taken, have led to an identity being revealed 
between the variations of these currents and those of atmospheric 
pressure. It is thought to be of interest, as the comparison is novel, 
to give a brief account of the facts which seem to establish this 
identity. In doing so references must necessarily be made to the 
former papers. In the study of this subject much assistance has 
been afforded by the records kindly placed at my disposal by Mr. C. 
Chambers, F.R.S., superintendent, Colaba Observatory ; Mr. Michie 
Smith, F.R.S., government astronomer, Madras; and Mr. E. Kitto, 
F.R Met.S., superintendent, Falmouth Observatory; and by infor- 
mation furnished by Mr. W. Ellis, F.R.A.S., Greenwich Observatory ; 
reference has also been made to the Bombay Meteorological Observa- 
tions of 1845, and to the Encyclopwdia Britannica (9th edition, Vol. 
xvi.— Meteorology.”) 

The observations in India were not as a rule taken with a sensitive 
galvanometer, for the currents were of sufficient magnitude in the 
localities in which observed not to require it. The use cf a sensitive 
galvanometer involves complications from weak electro-chemical and 
thermal currents produced at junctions, and the magnetic system is 
subject to displacement from terrestrial magnetism, the effects of 
which are difficult to screen. In all delicately suspended magnets 
with long indicators, or with reflectors and distant scales, these 
effects are considerable. 

It is necessary to remark that the long periods of settled weather 
in India are favourable to the regular recurrence of the same varia- 
tions in metereological phenomena from day to day during those 
periods ; and this has been found to be the case with the earth- 
currents. For fully 30° north and south of the equator the lines of 
maxima and minima run north and south, but in higher latitudes 
these directions are changed. Again, the amplitude of the oscilla- 
tions of atmospheric pressure is greater in equatorial than in higher 
regions, and, so far as can be ascertained, the earth-currents have 
higher electromotive forces in the former than in the latter. On the 
whole, therefore, India offers a better field for observation than the 
British Isles, where the weather is subject to such large and frequent 
disturbances from often unknown and unforeseen causes. 

-In my papers of 1884 and 1888 refi rence has been made to diffe- 
rence in elevation between two places being favourable to the pro- 
duction of an earth current, and to the probability that at any time 
difference in atmospheric density is also effectual in this way. Con- 
densation and dispersion of aqueous vapour at high elevations have 
by other observers been shown to affect: the direction of the current. 
On the coast of India the disturbances to telephonic communication, 
when earth has been used, have been very great on long circuits 
during that part of the day when solar heat was most active, and 
when the sea breeze prevailed, the cause apparently being, that elec- 
trically-charged films and particles of vapour were driven across the 
wires and discharged into them. The effect was to producea hissing 
or grating noise on the telephone which often drowned the voice of 
the operator. It is thought, then, that these considerations, coupled 
with the results of fresh observations which follow, may lend colour 
to the supposition that the movements of aqueous vapour, as 
evidenced by the daily barometric oscillations, are active in the pro- 
duction of earth currents. 

Observations of earth currents have been taken on some days in 
March and April, 1891, between Belgaum and Vingorla; in February 
and July, 1892, between Madras and Vellore; in June and July 
between Paumben and Manaar; those of September and October, 
1887, between Calcutta and Allahabad, also illustrate the samc 
features of the daily recurrent phenomena. It is found that almost 
always the current flows in the morning from the inland places of 
observation to those on the sea coast. A sketch map was shown 
giving the geographical positions of the places indicated. In the 
afternoon the direction of the current is reversed. On the sections 
of lines from Belgaum to Vingorla and Madras to Vellore, currents 
of high electromotive force are observed from a half to five volts ; 
they are remarkably steady, and cannot be produced by electro- 
chemical or thermal influences at the earth plates. Some observa- 
tions kindly taken on one of the Medras-Penang cables in July, 1892, 
by Mr. Wolfe, acting-superintendent at Madras of the Eastern Ex- 
tension Telegraph Company also showed that electromotive forces of 
from 0°1 to 14°4 volts were operating from 6.37 a.m. to 9.11 a.m. 
(between which hours observations only were made), and go to 
strengthen the conclusion that comparatively high forces do pre- 
vail about the time of the morning maximum of atmospheric pres- 
sure. The curve which shows the changes from early morning to 


| 
q 
| 
a 


Aprit 7, 1898.] 


THE ELECTRICAL REVIEW. 


evening was given in plate I. of my paper of September, 1884. 
These diurnal phenomena are occasionally reversed in times of cyclonic 
storms. ‘The cables from Madras to Penang give evidence of similar 
effects. 

The observations taken at Paumben on the line to Manaar are very 
instructive; they comprised seven days, the current was very weak, 
and exhibited no regularity in ebb and flow. The line is about 50 
miles in length with acable in circuit, and runs east and west. The 
difference between the phenomena exhibited here and those of Vellore 
and Belgaum I attribute to the fact that there can be but little 
difference in the meteorological conditions of Paumben and Manaar, 
and barometrical oscillations of the same sign and amplitude occur 
synchronously at the two places. It is to be regretted that this sup- 
position cannot be confirmed by records. It should not be omitted, 
however, to note that Paumben is only 13 miles south of the magnetic 
equator, and it is possible that magnetic forces there are variable toa 
greater extent than at the other places noted above. The photo- 
graphic records of the earth current at Greenwich Observatory in the 
line running east and west, prior to the disturbance which is caused 
by the City and South London Railway currents, show a rise and fall 
in the carth current similar to that exhibited in diagram II., although 
in a circuit only three miles in length, the electromotive force is 
very small. 

The barometric curves in Europe and in India as regards the 
diurnal oscillations are similar in respect of the morning maximum 
and afternoon minimum. Opportunity has been taken to verify this 
assertion by comparison of the Bombay curve with that of Falmouth. 
The general characteristic of the latter is naturally much obscured 
by the fitful weather to which this locality is subject. But on still 
days this similarity is undoubted. The morning maximum occurs 
from 9 a.m. to 10 a.m., occasionally ds late as 11 a.m, and the after- 
noon minimum from 3 p.m. to 5 p.m. In Bombay, on three days in 
July, taken at random, maxima occurred at 10 a.m., at 8 a.m., and at 
11 a.m., and the minima on the same days at 5 p.m., 4 p.m.,and 3 p.m. 
This variability in times of maxima and minima also characterises 
the earth currents. The curve for Vienna, as given in the Encyclo- 
pedia Britannica, is shown with that fur Bombay in diagram III., the 
two being typical to a large extent of the diurnal barometric oscilla- 
tions in temperate and tropical regions. Could comparisons be insti- 
tuted between the electromotive forces of the earth-currents in those 
two regions, it is not unlikely that the typical curves would be 
similar to these. In India, at least, a large number of observations 
warrant the belief that the barometric curve is: also correspondent 
to that of the earth current in its rises and falls, and change of 
direction. Experience at present only permits me to speak of the 
morning and afternoon changes. It has not been possible in most 
localities here treated of to secure observations during the night. 

Another diagram was shown giving the mean daily variation in decli- 
nation in Madras for the month of July, 1855. Tables for later years are 
not available. But independent observations recently made show that 
the variation at present is very similar. It is preferable to give the 
curve constructed from the Madras Observatory tables, which contain 
the indications of exact instruments. The declination curve for 
July 6th last, furnished to me from the Colaba Observatory, Bombay, 
bears the same character. It would seem, on the whole, that the 
earth current tends to maxima when the diurnal variations in decli- 
nation are at their minima. If this be a fact, it is one of great 
interest ; but it cannot be accepted without more prolonged observa- 
tions in different localities. 

The earth current curve is by no means a smooth one, and the rate 
of oscillation is a factor which is of great importance in forming a 
correct conclusion as to the origin of the current. The time of change 
of the needle of the galvanometer through several degrees, while on 
the move on quiet days, has therefore been observed. The motion on 
such days is slow, and shows on the occasions in question rates of 
change of force in four observations of 5°7, 9°0, 13°5, and 17:1 feet per 
hour only. In some similar observations made in Calcutta in 1887, 
a mean rate of only 0°5 foot per hour was ascertained. Be the cause 
of the current what it may, it may safely be asserted that it operates 
slowly on quiet days. This feature of the phenomenon is well worthy 
of further study. 

It will not be going too far, it is thought, in the light of the above 
facts, to surmise that the alteration in inductive capacity of the 
atmosphere by the action of solar heat occasions a slow redistribution 
of static charge on the earth’s surface, the aqueous vapour being the 
agent in this gradually progressive change. The uprisal of vapour 
under the influence of the sun in the early hours of the morning, and 
the condensation and fall in the afternoon, sre in the East, and often 
in Europe, the phenomena of each day, and influence the barometric 
curves. If, as observation seems to show, high potentials are met 
with in the upper regions, these ascending and descending columns of 
vapour must be very potent in bringipg successive portions of the 
carth’s surface within their influence. So far as can be seen in India, 
the tendency in the morning is apparently to an inflow of negative 
electricity from sea coasts to places inland where the barometric oscil- 
lations are large, and inthe afternoon to an outflow. Thus, if there 
be induction from high regions, the gradual ascent of vapour in the 
air through heat promotes it, but the re-condensation later in the day 
of vapoar operates to reduce it. 

It is felt that, in venturing upon this hypothesis, the cause of per- 
turbations cannot be entirely satisfactorily dealt with. These are 
often so rapid in their changes that they fail to be registered in our 
observatories by photography, and are often far stronger than any 
forces measured on quiet days. During such disturbances the baro- 
metiic trace scarcely varies from an even line, though in some cases 
minute oscillations of the mercury can be detected. It will be pro- 
ably necessary to look for the cause of these violent changes to in- 
creased solar activity, evidences of which are,\in fact, often seen at such 
times. If electrification in high regions be due directly to the sun, the 
surface of the earth must partake of modifications of that condition. 


The French Physical Society. 
or Marc# 1893. 


M. D’ARsonvat continued the account of his researches “On the 
Physiological Effects of Currents of High Frequency.” * The cur- 
rents employed in the experiments about to be described are of com- 
paratively low tension, but of great intensity (‘5 to 2 ampéres), for 
they bring to white heat an incandescence lamp absorbing 110 volts 
and ;%ths of an ampére. The arrangements for obtaining these cur- 
rents are of the simplest. Two little Leyden jars are mounted in 
cascade. Their inner armatures are connected to the secondary wire 
of a Ruhmkorff coil, and sparks fash periodically between the balls 
terminating these armatures. The external armatures are connected 
by a thick aaked copper wire, rolled into a solenoid of 15 to 20 spirals, 
and insulated by the air. At the moment when the spark flashes 
between the inner armatures, the solenoid is traversed by a sudden 
discharge, in no way prepared, giving rise to extremely powerful oscil- 
lations. Under these conditions, the self-induction of the solenoid 
preponderates; therefore, taking its extremities as poles, much longer 
sparks can be obtained than those which flash between the inner 
armatures. Dr. Lodge has recently called the attention of physicists 
to these phenomena, which are known to a certain extent, but not 
satisfactorily explained. It is this current, which is wholly or partly 
derived from the solenoid, that M. D'Arsonval sends through the 
tissues in a first series of experiments. The results are as follows :— 
1. No effect on the organs of feeling and motive power; these currents 
are not even felt, although their intensity is sufficient to light a lamp 
consuming 2 ampéres, and held between two persons completing the 
circuit ; 2. Diminution of the excitability by ordinary currents in all 
the parts traversed by currents of high frequency ; 3. The production 
of zones of analgesia at the points of application of the electrodes, 
which should be constituted of damped plugs (lampons). Sensi- 
tiveness to pain alone is suppressed at these points for a period 
varying from about 1 to 20 minutes. 4. A remarkable action upon 
the nerves, causing the calibre of the vessels (the vaso-motive nerves) 
to vary. Under the influence of these currents the vessels dilate to 
such an extent, that in an animal subjected to them, the arterial 
pressure may diminish more than a quarter of its value. These 
currents penetrate therefore, and their harmlessness arises not from 
their flowing over the surface, but from the fact that these vibratory 
periods do not coincide with the period proper to the sensitive nerves, 
as M. D’Arsonval maintained in 1890 in his lectures at the College de 
France. In another series of experiments M. D‘Arsonval places the 
body to be influenced in the solenoid, but not in communication with 
it. Under these conditions the living being acts as a conductor closed 
upon itself, and the body is the seat of induced currents, which are 
very powerful, ou account of their frequency. The respiratory 
gaseous changes and the nutrition are greatly modified, and also the 
phenomena of fermentation, due either to yeast or to various micro- 
organisms. These studies are now proceeding, and M. D'Arsonval 
asks the Society to excuse the incompleteness of this paper. He 
concludes by saying that he considers that these facts justify the 
hypothesis put forward by him in 1890, viz., that, in accordance with 
what takes place with the auditory and the optical nerves, all the 
nervous centres (and probably all the tissues) respond only to exci- 
tations presenting a certain rhythm and frequency. 

These results, says M. D’Arsonval, show of what importance for 
the future of medicine is the alliance of physics and physiology, con- 
stituting under the title of Biological Physics a fresh branch of 
science. 


TELEPHONY IN ENGLAND. 


Tur following are a few abstracts from a letter written by Mr. Julius 
Maier to the Financial News :— 

“Of all modern applications of electricity there is none more 
important from a commercial, and more interesting from a scientific 
point of view, than the telephone. The many advantages 
and benefits conferred upon the community by this ingenious in- 
strument have been fully recognised in almost every civilised country, 
as is proved by the rapid extension of telephony on the continent of 
Europe and in the United States. The same remark, unfortunately, 
does not apply to England, and there is no disguising the fact that 
the progress of the telephone in this country has been artificially re- 
tarded. It will not come as a surprise upon the reader to be told that 
the only cause of this retardation is the policy adopted by the com- 
pany or companies responsible for the management of the telephone. 
. . . . . Anassociation was formed about two years ago for the 
protection of telephone subscribers, with the object of obtaining from 
the National a better and cheaper service. . . . . . Fortunately 
—at least, so it was thought at the time—a rival company entered the 
field just about that time. The New Telephone Company was formed 
with a big flourish of trumpets. Immediate reform of the London 
service and a greatly reduced tariff were promised to the subscribers, 
and uncompromising opposition to the National was to be the watch- 
word. The Association for the Protection of Telephone Subscribers 
took the bait. They entered into an agreement with the New Tele- 
phone Company procuring for them several thousands of subscribers. 
‘Twelve months after that the New Telephone Company amalgamated 
with the National. The present condition of affairs shows us the 
National victorious all along the line, having secured the complete 
monopoly of English telephoaes. It is not difficult to guess what 
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use they will make of their victory; the past speaks for the future, 
and iooieany and high rates will more than ever characterise the 
English telephone ‘service. The National, with their enormous 
capital, watered and inflated at every possible opportunity, and there- 
fore, for the most: part, unrepresented by the assets, cannot 
afford to give us an efficient service at a moderate rate, and, 
what is more, they would not if they could. This will seem 
rather a startling assertion at first sight ; but it will soon be seen that 
it is not based on surmise alone, but that there are solid grounds for 
making it. The game the National is playing is to force the Govern- 
ment into purchase, and with that object in view they watered their 
capital, they erected their trunk lines, and they acquired the mono- 
poly of telephones at a heavy sacrifice to the shareholders, and, 
further, with the same object in view, they are delaying the transfer 
of the trunk lines to the Post Office, for which a large grant of money 
was made by the late parliament. This is the reason why we shall 
never get an efficient service at a moderate rate as long as the 
National rules the roost. They know perfectly well that before long 
they will not be able to pay dividends of 6 percent. or anything like, 
and they want to dispose of their business on favourable terms 
before the collapse sets in. They will let matters drift until public 
opinion will compel the Government to purchase the telephones, and 
then they propose to present to the Chancellor of the Exchequer a 
very stiff bill indeed, in which the trunk lines and the goodwill and 
the watered capital will figure very prominently. But there Nemesis 
will overtake them. The English Government will surely take the 
same course the Austrian Government did a few weeks ago on taking 
over the telephones; they will simply refuse to pay a penny beyond 
the actual cost, and, in the same way as the action of the Austrian 
Government cost the shareholders of the Telephone Construction 
and Maintenance Company some £20,000, the action of the English 
Government, when the time of purchase comes, will cost the share- 
holders of the National several millions . . . . The necessity of state 
administration of the telephone has been fully recognised by all con- 
tinental governments—by some, as by Germany, from the very out- 
set ; by others, as by France, Belgium, and Austria, after a protracted 

iod of private management—and it may safely be asserted that 
this is the only possible remedy for a state of affairs now prevailing 
in this country, which is very little short of disgraceful.” 


LEGAL. 


Woop v. WoopnHousk anp Rawson Untrep, Limirep. 

In the Chancery Division of the High Court of Justice on March 
29th, Mr. Justice North had before him a motion on behalf of the 
plaintiff in this action that the respondent, the Serjeant-at-Mace of 
the Mayor’s Court, London, might be ordered to withdraw from 

ion of the goods and chattels of the defendant company, taken 
in execution by him under a writ of, fieri facias, and restrained from 
interpleader proceedings in respect to the property. 

Mr. Cozens Harpy, Q.C., for the plaintiff, reminded the Court of 
the appointment of Mr. Leslie as receiver, and submitted that the 
proceedings in the Mayor’s Court were barred. 

Mr. Swinren Eapy, for the execution creditors, was prepared to 
give an undertaking not to proceed with the interpleader order, but 
contended that under the circumstances costs should not be given 
against his clients. 

His Lorpsuir held that the case was a very clear one of a gross 
attempt on the part of the execution creditors, acting through their 
solicitor, to take possession of property of which their solicitor knew 
that a receiver was in possession, and that it was a matter of course 
that they should be restrained from taking further steps, and that the 
Serjeant-at-Mace whom they had put into action should be ordered to 
withdraw from the position he had taken. The execution creditors 
must pay the costs of the application. 


THE ELMORE COMPANIES. 


THE committees appointed by the Elmore Patent Copper- 
Depositing Company and Elmore’s Wire Manufacturing 
Company have issued their reports. The first-mentioned 
state that they find that the promoters took the lion’s share 
of the money paid for the purchase of patents, &c., the 
vendors’ shares being divided, practically, between the pre- 
sent directors (excepting Messrs. Hooley and Johnson) ; that, 
in fact, the Messrs. Elmore have received only a very small 
— of the purchase price, either in money or shares. 

he nett receipts from the Wire Company were £103,675 
10s. 9d., of which £70,000 were divided as a dividend, a 
proceeding which the committee characterise as “most im- 
prudent and suicidal.” The purchase of Haigh Park for 
£67,887 16s. 8d. is described as a land speculation, which 
has naturally helped to hamper the finances of the company. 
£11,938 9s. was expended in purchasing Wire Company 
shares, ange to bolster up the market. 


The Wire Company Committee find, naturally, that an 


excessive price was paid for the licenses, and there are 
liabilities of £21,963 7s. 10d., all of the most pressing kind, 
and that if a settlement is not made the property will go out 
of the control of the company. The parent company, to whom 
an excessive price was paid for the license, were also vendors of 
land “ at double its cost price,” which the committee of the 
vendor company consider unreasonable, and not justified by 
any evidence on examination, being practically a transfer 
from one board to another board consisting of nearly the 
same members. 

The directors of the French company have issued their 
report and accounts, made up to December 31st last. The 
profit and loss account is taken for the latter half of the 
year, “ which is the time that the company has been at work 
regularly.” The report recites that Sir Frederick Bramwell 
and Mr. Harris estimated that 124 tons per week would pay all 
expenses ; but owing to the output being only 7 tons per weck, 
the loss in manufacturing amounts to £5,187. 

The recommendations of the committees of the parent 
company and the Wire Company are the most important 
features for the shareholders to consider at present. In both 
cases they advise the provision of more money, and the con- 
tinuance of the businesses. 102 tons of tubes have been pro- 
duced since July, 1892, and there is apparently a gross profit 
of about £14 per ton, at an output of 14 tons per week. At 
present the outturn “looks like” 3 tons per week. It seems to 
us that the shareholders should very carefully consider the 
committee’s recommendation, and remember that gross profit 
is not a very reliable guide, when in the case of the French 
company an output of 7 tons per week led to a loss of over 
£5,000. The Wire Company committee think there is a 
demand for the copper strip produced at a highly remunera- 
tive price, if the production is on a large scale. The share- 
holders should carefully compare this view with that of Mr. 
Le Neve Foster, who, in reporting on the French company, 
stated that “An extensive plant has been erected for the 
manufacture of copper plates, and also for wire drawing. 
This seemed to me undesirable, as the margin of profit on 
this manufacture is very low when compared with tubes.” 
If the information on the working of the process were a 
little more conclusive, the shareholders would have a little 
more ground for hopeful outlook, and a slight increase of con- 
fidence so far as putting more money into the concerns, but 
the information given by the committees as to the success of 
the process is very general, whilst the difficulties are less so. 
“We find that the defects in the engines, the leakage in the 
tanks, and the difficulties with the iron mandrels, were the 
main causes of delay in the manufacture.” 

This is at Leeds. At Dives, Mr. Foster had much the 
same story to tell. “The capabilities of the depositing tanks 
that are in working order, &c. 'The remaining plant requires 
considerable alterations and outlay, &c.” 

If the shareholders will but realise that an electro-depositing 
process requires the greatest possible attention to details of 
economy in order to be successful, and that in most of their 
business they will be in competition with other firms who 
have not wasted un immense capital, they will have some idea 
of the difficulties of their position. They will have to decide 
very quickly, and very firmly, whether to call a halt or risk a 
further loss, with the hope of saving some of that already 
gone. There ought to be no difficulty, however, in their 
clearly understanding that the greater part of their loss is 
irrevocable. They are not to consider making a further pay- 
ment in the hope of saving all, but only a part, and this alone is 
a very difficult question to decide, and they will have to 
decide it on insufficient information. 

The reports have reached us as we go to press, too late for 
publication this week, but they will appear in full in our 
next issue. We may say, however, that the reports confirm 
to the full all that we have written about the Elmore Com- 
panies and their management, but we regret that there is no 
suggestion as to attempting the recovery of any part of the 
money paid to the vendors. We think this should receive 
the shareholders’ attention. 


Crieff Electric Lighting.—There is a reported proba- 
bility of the introduction of electric lighting into Crieff. 
Enquiries are being made as to expense and probable success. 
There is ample supply of water. 
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NOTES. 


The Post Office Glasgow-Belfast Telephone Line.— 
The cable between Stranraer and Larne, forming the sea 
link of this line, was successfully laid by the ss. Monarch on 
Tuesday afternoon last, and experimental speaking on the 
circuit gave excellent results. The cable is of the same type 
as that laid between Dover and Calais on the London-Paris 
telephone line, but the aerial lines are of 800 lbs. per mile 
copper throughout. 


Electricity v. Steam.—Notwithstanding that on Easter 
Monday the traffic on the South Staffordshire tramways was 
extremely heavy, no hitch whatever occurred on the portion 
worked 7 electricity. The cars ran with absolute punctu- 
ality. The receipts were 57 per cent. in excess of those of 
the corresponding Easter Monday, although the carrying 
capacity of the electric cars is only 40 passengers as against 
54 for the steam cars which were then used. Tramway 
directors please note. 


Halifax Electric Lighting.—Mr. T. P. Wilmshurst, the 
electrical engineer to the Halifax Corporation, has presented 
a report to the Town Council, in which he recommends the 
adoption of the high-pressure alternating current system. 
He is in favour of the old Salvation Army Barracks in Stead 
Street, where a substantial building belonging to the Corpo- 
ration is already erected. It is conveniently situated as 
regards the ——— area, and also with regard to future 
extensions of the town. The present building would ac- 
commodate eight engines each driving 100-unit dynamo, 
twenty engines driving 50 ditto, and four engines each driv- 
ing 50 are light dynamo ; also six boilers, each of 250 horse- 
power. This would probably be sufficient for 50,000 to 
60,000 8-candle power lamps wired. He recommends the 
laying down, in the first instance, of the following plant :— 
Three boilers, two engines and dynamos each of 100 units, 
aud one engine of 50 units, thus pang for 5,000 8-candle 
= lamps burning at once, and the boiler power for 10,000 

ps with ample reserve in each case. The total estimated 
cost of this plant is put down at £23,600. 


Guildford Electric Lighting.—The Electric Lighting 
Committee have reported that they have considered a report 
from Mr. J. N. Shoolbred on the subject of electric lighting 
in Guildford, and had ascertained that the probable cost of a 
provisional order for the supply by the authority of electricity 
in the district was £300. The committee had come to the 
conclusion that the council would be best advised not to with- 
hold their consent to the grant by the Board of Trade of a 
provisional order for supplying electricity in the district by 
a private company, and they recommended that a reply to 
this effect should be given to the gentlemen who approached 
the council upon thesubject. After a lengthened discussion 
the report was adopted. 


Wants His Scalp.—We reproduce the following from the 
Chicago Street Railway Review :— The fascination which a 
blue coat and brass buttons has for the female heart is an 
old story. In Cincinnati it is said to be epidemic. Recently 
on a fashionable line a pretty servant girl and a certain 
motor-man carried on a and heart-rending flirta- 
tion. Never did car 717 pass the house but as if automati- 
cally a curly head appeared from a lower window and a 
feather duster or a towel swung greeting to the handsome 
possessor of badge 210. But, alas! One day Mrs. Brown, 
who is neither young nor flirtatious, but whose hair is curly, 
was standing accidentally at the window usually occupied by 
the chamber-lady. She was astonished at the actions of a 
motor-man. She turned up her nose, but the reckless, near- 
sighted motor-man deftly threw a kiss. It fell with a cold, 
dull thud on the side of the house, for Mrs. Brown had dis- 
ap . Thenext day Mr. Brown appeared at the street 
railway office. He was angry, oh very, and said with many 
swears that the motor-man must be discharged. The next 
day he came with a new threat that if the offending electri- 
city twister was not discharged that suit at law would be 
entered. An order is now promulgated that no conductor or 
motor-man shall flirt even under the most trying circum- 


‘ Lectures.—On Friday, 14th inst., before the members of 
the City of London College Science Society, Mr. E. A. Bacot 
will read a paper on “ High Tension Electricity.” 

A lecture on “The ‘Telephone Exchange” was delivered 
yesterday week in the Dundee ‘T'echnical Institute by Mr. 
John D. Miller, M.I.E.E., the district manager of the 
National Telephone Company. The lecture was illustrated 
by numerous lime light views of diagrams, instruments and 
exchanges. 


Birmingham Electric Supply — Reduction § in 
Charges.—The Birmingham Electric Supply Company 
notify the public of a redaction in the charges for service, to 
date from Saturday next. The new rates will be 8d. per unit 
for supplies under 150 units, 74d, between 150 and 300 
units, 7d. between 300 and 450 units, 65d. between 450 and 
600 units, and 6d. for all supplies above that figure. Cur- 
rent for motors, when passed through a separate meter, will 
be charged 6d. per unit. The new rates will take the place 
of the rebates formerly allowed. 


A Telephonic Journal,—In our issue for March 24th, 
we recorded the death of Theodor Puskas, the founder of 
the Telephone Herald. 'The Standard Vienna correspondent, 
telegraphing on Monday night last, makes the following 
assertions regarding that journal :—“ The so-called 7'elephoni 
News of Pesth has already got involved in several libel cases, 
and Hungarian lawyers are very curious to know how they 
will be decided. One day, for instance, the subscribers were 
told by telephone, as a piece of the latest news, that the pro- 
prietor of a well known coffee-house in Pesth had failed ; but 
the report turned out to be entirely false. Another time a 


-report was transmitted through the tubes to the effect that 


a society scandal had occurred in a certuin quarter of the 
town. This time the main fact was not to be denied; but 
an error crept in in giving the names, and thus it happened 
that a subscriber heard himself telephonically libelled, and 
now, of course, he is asking for damages. ‘I'he enterprise, 
which, so far, stands unique in the world, has to face other 
difficulties. It is uncertain whether the provisional powers 
granted to the company by the Minister of Commerce as a 
trial will be made permanent, because, among other things, 
the military and civil authorities appear to object to the 
whole system, owing to the increased facilities it affords for 
spreading false information, without the control that is still 
possible in the case of printed newspapers and written tele- 
grams. It must be remembered that this telephonic news- 
paper has subscribers in every town in Hungary which 
possesses a telephonic system, and under favourable circum- 
stances all the subscribers are able to hear the same piece of 
information at one and the same time, the distance und the 
number of subscribers aking no difference. During some 
trial experiments last month, a telephoned report was dis- 
tinctly heard at the same time by hundreds of persons, not 
only in Pesth, but also in localities as far away as Vienna, 
Graz, Trieste, Prague and Briinn. Had there been half a 
million subscribers spread all over Europe, the inventor of 
the system asserts that they all could have heard what the 
one official at the central office in Pesth had spoken into his 
apparatus. Unfortunately for the undertaking, the inventor 
and founder of the telephonic newspaper, M. Theodor Puskas, 
died a fortnight ago, but the newspaper is being carried on 
by his brother. ‘lhe deceased M. ‘lheodor Puskas appears 
to have been quite a genius. He was known in Paris, where 
he introduced the telephonic exchange, as well as in Brassels, 
London, and other European capitals. But he was best 
known at Menle Park, where he worked with Mr. Edison- 
who thought a good deal of him. One of his inventions, 
which he utilised in the telephonic newspaper, was a combi- 
uation of wires, by means ot which the sound of a humau 
voice uttered ut a given place, is made simultaneously audil1: 
to large numbers of people at different places at a distance. 
Experience, in fact, showed that the greater the distance, the 
more distinctly is the message heard by those whose tele- 
phones are connected with the system, ‘These details I have 
derived from an article in Pesther Lloyd, which appeared two 
days after the death of M. Puskas. This was 10 days before 
the 1st of April. Ps — favoured by some of the a 
newspapers, that the whole story is a hoax, su gested y 
date has no foundation in fact? 
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‘Schaffhausen and the Electric Light.—The Electoral 
Assembly of Schaffhausen has declared against the introduc- 
tion of the electric light by 890 votes against 522. 


- International Society ef Electricians.—The cvdinney | 


meeting of the International Society of Electricians took 

ace March Ist, and this time offered certain points of 
interest. First, the president, M. Carpentier, proposed M. 
Postel-Vinay as president for 1894, and MM. Hospitalier an 
Picou as vice-presidents, for 1893. The election will take 

lace at the next sitting. M.Cance then described the new 
installation at the electric lighting works at the St. Lazare 
Station. These works, established in 1889, had to be 
enlarged in 1892. They now contain 5 Belleville boilers, 
giving 2,000 kilogrammes of steam per hour, at a pressure 
of 12 kilogrammes per square centimetre, 5 horizontal 
Lecouteux steam engines of 140 H.P. at 180 revolutions per 
minute, and a Lecouteux and Garnier 70 H.P. vertical 
engine at 250 revolutions a minute, The dynamos are 
11 in number, one of which is worked by the vertical 
engine, and the 10 others two by two on each horizontal 
engine, the whole working by belts. The dynamos have 
an output of 44 kilowatts (80 volts and 550 ampéres) at 
550 revolutions per minute. The arc lamps are 250 in 
number, and of 6, 8, and 10 ampéres at a pressure of 70 volts ; 
the incandescence lamps are 2,600 in number. M. Hospi- 
talier then stated that a congress of electricians was to be 
held in August, and expressed his opinion that the questions 
to be submitted to this congress should be discussed. In the 
programme proposed by the American Institute of Electrical 
Engineers, we find questions relating to new units, names of 
units, material standards, notations, symbols, &c. M. Blondel, 
suggested that the words impressed and effective should be 
suppressed in the expressions impressed electromotive force and. 
effective electromotive force, and that there is no reason for 
substituting the term inductivity for the term permeability. 
M. Blondel pro to keep the metre candle as the unit of 
light, not to adupt the Hoeffner acetate of amyl standard, 
which becomes oxidised, but rather to employ the Violle 
standard for laboratory purposes. For the 2 gamed of 
arc lamps, he proposes to take as a, standard a marine arc 
lamp defining all the constants. M. Guillaume then made a 
few ee] with regard to the field unit, and to resis- 
tance. The rest of the discussion was deferred until the next 
sitting. 


A Novel Electrolytic Installation.—As an example 
of a highly ingenious, yet comparatively inexpensive and 
simple plant for the electrolytic decomposition of alkaline 
chlorides in producing chlorine and the alkalies on an in- 
dustrial scale, the following installation, which ‘has been 
devised by Mons. C. A. Faure, isremarkable. The apparatus 
consists of any number of electrolytic vessels formed by 
porous brick walls, each surmounted by a cap piece of a non- 
porous material. Diaphragms composed of slabs of porous 
material are arranged parallel to, and at a convenient dis- 
tance from the walls, and partitions, made of a mixture of 
cluy, carbon and bitumen kneaded together and baked in a 
kiln, are employed as electrodes. These electrolytic vessels 
are placed on a non-conducting impervious foundation, such 
as sandstone and slate cemented with bituminous cement. 
The walls, diaphragms and partitions are firmly stayed by 
cross pieces which do not interfere with a free circulation in 
each compartment. Each compartment formed between the 
electrode is rendered fluid tight and is cemented everywhere 
with bituminous cement. Those compartments which 
exist between the electrodes and the diaphragms and between 
the electrodes and the walls are charged with very dense coke 
which serves as an electrode and protects the electrode proper 
from the action of the products of electrolysis. An arrdnge- 
ment of pipes is provided for supplying the electrolyte and for 
removing the gaseous products of electrolysis. ‘The follow- 
ing is an example of the use of this apparatus :—A solution 
of eqnal weights of acid sulphate of soda and sodium chloride 
is employed, and subsequently the proportion of sulphate is 
reduced to 2 per cent. ‘The solution is heated to 20° or 30° 
Centigrade before it is admitted to the compartments, and 
the gaseous products of electrolysis, consisting chiefly of 
chlorine, oxygen and carbonic acid gas, are passed into a 
purifier and then through a column of incandescent coke, 
und finally over hydrate of lime. 


The Electro-Harmonic Society.—The list of artistes 
for this evening, the last smoking concert of the present sea- 
son, is varied enough to draw members and friends together 
in great force, and tax to the utmost the seating capacity of 
the room. Mr. Arthur Thompson will ‘again charm the 
audience with his:exquisitely-finished vocalisation, and some 
clever artistes, in the persons of Messrs: Cronin, Frampton 
and Russell, will be introduced for the first time at these 
concerts. 


A Refuse Destructor and Electric Light Installation 
for Widnes,—At a recent meeting of the Health Committee 
of the Widnes Town Council, the Borough Surveyor sub- 
mitted a report dealing with the night soil depots and refuse 
destructor. The report proceeded to describe the destructor, 
and then stated that in Widnes they would require a six- 
cell destructor, which would allow for the growth of the town, 
and be capable of burning 10,000 tons of refuse per annum, 
and to add to the economical working of the scheme the 
following machinery would be essential—a boiler capable of 
producing 40 horse-power, an engine to drive a mortar mill, 
stone breaking machine, &c., and an electric light installa- 
tion. This plant could be fully utilised, and the monetary 
return would reduce the initial cost. The estimated cost of 
the plant was £3,000. Electric light installation £1,000. 
Working cost per annum, £408, including £160 for repay- 
ment of loan and interest. Profits from mortar sold, stone 
breaking, &c., £86 ; electric lighting, £122. The estimate 
for electric lighting allowed for the lighting of the Town 
Hall, market, free library, and technical schools, depot, 
stables, and part of Victoria Road street lamps. The cost of 
gas lighting for the street lamps and the above-named 
buildings would be about £150. The electric light would 
be clearer, more suitable, and —— to gas lighting for 
these buildings. It was resolved that a deputation be ap- 
pointed to inspect the depdts in other towns, and to report. 


The Electrical Works of the Champs Elysées Sector. 
Paris.—For some weeks the Champs Elysées quarter has been 
lighted by electricity. The transformers, which reduce the 
tension to 110 volts, are placed in the cellars of the con- 
sumers. The primary circuits of the transformers are fed 
by derivations from the main. This latter is formed of 
Berthoud-Borel cables, encased in lead and sheathed, manu- 
factured at the Cail Works, Paris. These cables are laid 
directly in the ground in a layer of sand. At the gates of 
Paris all the feeders are connected into two main cables 
carried on to the works at Levallois-Perret, on the banks of 
the Seine, 1,700 metres from Paris. The works contain an 
engine room and a boiler room. In the latter are installed 
five Galloway boilers, giving 3,000 kilogrammes of steam 
per hour, at a pressure of 6 kilogrammes per square centi- 
metre. The water is drawn from the Seine, and purified 
through a Gaillet purifier. The situation of the works 
on the banks of the river enable both water and coal 
to be purchased cheaply. A Green economiser enables the 
water to be heated to 90° before it enters the boilers. The 
installation also includes three condensing Fariot steam 
engines of 700 H.P. at 60 revolutions a minute, exhausting 
into the air if required. Each of these works directly one 
alternator of 400 kilowatts and one exciter of 25 kilowatts. 
The alternators have a movable inductor serving as fly-wheel 
to the steam engine, and a fixed armature. They were con- - 
structed by Messrs. Hillairet-Huguet, and furnish current at 
3,000 volts with a frequency of 40 periods per second. The 
exciting machines are worked by belts, and give 150 volts 140 
amperes, at 300 revolutions per minute. By their side is a 
distribution board, very well arranged, with all the circuits 
visible. On one side are the circuit-breakers, the commu- 
tators and rheostats of the excitation circuits, and also a 
common rheostat enabling the excitation of all the machines 
to be varied at ouce ; and above these are the circuit-breakers 
and commutators connecting each machine with the prin- 
cipal line. The mercury commutator employed is double, in 
order to enable a machine to be switched in rapid succession 
either on to the charging rheostat or on to the line of the 
outer circuit. The alternators have to be coupled in quan- 
tity according to the requirements of the service. Experi- 
ments will shortly be made with regard to this point. The 
meter employed is the Thomson meter. : 
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Safety Wiring.—In a recent issue the New York Elec- 
trical World called attention to a fact “ which is not under- 
stood and appreciated as much as it ought to be, especially 
by insurance companies, who are our dictators and rulers in 
regard to wiring. Some of their rules say that the two 
wires must be kept a certain distance apart ; as a matter of 
fact, however, it can readily be shown that the closer they 
are together the safer they are. This may readily be shown 
by nailing two bare wires on a board and moistening the 
wood between them; when they are two or three inches 
apart the leakage current will slowly set the wood on fire ; 
and as this requires but a very small current the fire may be 
started without blowing the safety fuse. If, on the other 
hand, they are close together, separated only by a thin layer 
of insulating material capable of absorbing moisture, the 
current will become so great that the fuse will be blown 
immediately, before any charring or ignition can take place. 
The experiment is such a simple one, that those who do not 
believe this statement can readily satisfy themselves by 
making an actual test. In making this test it is advisable 
to put some salt or soda into the water. Contrary to general 
belief it therefore appears to be much safer to place the 
wires as close together as possible, provided proper pre- 
cautions are taken to prevent the accompanying flash from 
igniting any very inflammable material.” 


Standard High Resistances Wanted.—When any new 
thing is put upon the market, the originators generally state 
that it is specially brought out to “supply a long-felt want.” 
Very often no one felt the want before, and a large number 
of ingenious inventions fail commercially merely because 
there is no demand for them. The greatest difficulty that 
besets an inventor, says /m/ustries, is not to invent, but to 
discover a “long-felt want.” Inventing is easy; it is more 
difficult to work out the details of an invention, still harder 
to sell it, but hardest of all to discover a Jong-felt want to 
supply. From time to time we discover “ long-felt wants,” 
and give them to our readers, in the hope that, having the 
greater part of the work done for them, they may complete 
it themselves and produce the articles to fill them. Some 
time ago we referred to the need of minute dry cells to make 
up a 100-volt pocket battery for insulation testing. We now 
point out the need of accurate high resistances of 1, 10, and 
100 megohms each. These are wanted for insulation testing, 
and for cable work, and would also be useful in laboratories. 
Of course, it is easy to make a high resistance. What is 
wanted is a trustworthy standard high resistance. 


Dynamo Commutators.—Improvement seems to take 
place more slowly in the case of the commutator than in any 
other part of the direct-current machine. No one, says 
Industries, seems to have thoroughly investigated the ques- 
tion of the best metal or alloy to be used. Copper and its 
alloys have alone been tried, with the exception of iron, 
which has been or is employed in Germany. Copper and its 
alloys are also used for brushes. Carbon has come into use 
in America, but does not seem to have found favour in this 
country, perhaps because there is some difficulty in obtaining 
the right quality. It would surely be worth the while of 
some of the large makers to experiment with some of the 
hundreds of alloys in use in the arts to see whether any 
other kinds would be better than copper, gunmetal, and 
phosphor-bronze. Various makers have found great difficulty 
in collecting large currents. Copper seems to “ seize’ more 
easily if it reaches a temperature much above 100° Fahr. 
Some makers ventilate their commutators. If it were not 
for the absurd prejudice that exists against fans, when not 
forming part of the dynamo, a jet of air on the commutator 
would keep it in order and save wear and tear. 


Manchester Electric Lighting.—Some progress is now 
being made with the laying the mains, &c., in the streets of 
the city through the “compulsory” area. The Corporation, 
as a result of so much delay, have taken the matter into their 
own hands and are now carrying out the remainder of the 
works themselves under the supervision of their local electrical 
engineer. The current may therefore be expected to be laidon 
in fairly good time, but there is a very large amount of work 
to be done at the central station yet, the building of which 
is only just completed. 


Asylum Electric Lighting.—The Gartloch I.nnatic 
Asylum, Glasgow, is to be lighted by electricity. 

Scarborough Electric Lighting.—Mr. B. Drake, elec- 
trical adviser to the Corporation, in his exhaustive report on 
the electric lighting of the borough, recommends the system 
of laying the mains in cast-iron pipes, with junction boxes, 
so as to enable additional cables to be drawn in or repairs 
effected, without disturbing the roads. He also advised the 
cables being run under the foot-paths, in preference to the 
carriage-ways, as this, he stated, fhad been found to be pre- 
ferable elsewhere. 


Royal Institution.—The following lectures are an- 
nounced to be delivered before this Institution :—* On some 
Applications of Electricity to Chemistry,” by James Swin- 
burne, three Tyndall lectures, on Saturdays, April, 15th, 
22nd, 29th ; “On the Atmosphere,” by Prof. Dewar, five 
lectures on Thursdays, April 13th, 20th, 27th, May 4th, 
11th ; “ Possible and Impossible Economics in the Utilisa- 
tion of Energy, by Prof. A. B. W. Kennedy, on Friday, 
April 21st; “Fog, Clouds, and Lightning,” by Shelford 
Bidwell, on Friday, May 5th. 

Earth Currents.—As was pointed out by Mr. Preece in 
the discussion on Mr. Walker’s able paper on Earth Car- 
rents at the Institution of Electrical Engineers, what elec- 
tricians should measure is the electromotive force between 
two points, and not the current that happens to be in a par- 
ticular wire connecting them. If the open-circuit electro- 
motive force is taken, we have some definite information. 
It is important, says Jndustries, that the electromotive force 
of polarisation of the carth plates should be eliminated, and 
for this two or three readings would be advisable—oune on 
open circuit after a long rest, one after the earth-current has 
been on.some time, and one with a reversed current due to 4 
known electromotive force in the opposite direction. The 
observation of earth currents as at present carried out seems 
a little unsatisfactory, and reminds one of a professor who 
examines the draught through a keyhole, under the impres- 
sion he is investigating the hurricane which causes it. 

A Gold-Zine Couple in a Commercial Process,—In 
a modification of the cyanide process now being used for 
the extraction of gold from its ores, the solution containing 
the gold as a double cyanide (potassium being the other 
metal of the salt) is passed through boxes containing zine 
shavings, the general reaction which ensues being in accord- 
ance with the equation 

2 K Au Cy, + Zn = K, Zn Cy, + 2 Au. 
This shows that, theoretically, one pound of zinc should pre- 
cipitate about six pounds of gold ; but the actual consumption 
is about one pound of zinc per ounce (Troy) of gokl re- 
covered. Evidently, then, the zinc is consumed in some 
other way than in mere substitution for the precious metal. 
It has been observed that whilst the solution is in contact 
with the zinc shavings there is a vigorous evolution of 
hydrogen gas. The out-flowing liquid was found to possess 
a more alkaline character than it had on entering, and it 
was clear from other observations that a decomposition of 
the potassium cyanide solution itself by the zinc took place. 
And this is not to be wondered at when we consider the 
powerful electro-chemical effect which must be produced by 
the contact of such a highly positive metal as zinc, with a 
strongly negative metal, such as gold. The evolution of 
hydrogen by the gold-zinc couple which would thus be 
formed is shown by the equation 
2H, C=2H + Zn (0H). 

The hydrate of zinc is at once dissolved in the excess of the 
cyanide, thus :— 

Zn (O H), + 4 K Cy = K, Zn Cy, + 2 KOH, 
which reaction explains the increase in the alkalinity of the 
solution. Messrs. Butters and Clennell, who have recently 
investigated the cyanide processes of extracting gold, con- 
sider that there are reasons for believing that the black de- 
posit which forms on the zinc shavings is an actual chemical 
compound of gold and zinc which acts as the negative 
element in the electric couple, the undecomposed zinc form- 
ing the positive element. 
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The Vienna Electrotechnical Society.—The Electro- 
technische Verein of Vienna now comprises 286 members 
domiciled in that city and 276 foreign members. 


Barrow Electric Lighting.—A sub-committee has been 
appointed to consider the advisability of the Barrow County 
uncil applying for a provisional order. 


Telephone in Vienna,—On the 1st inst. the charge for 
making use of the public call offices in Vienna for local 
communication was reduced from 20 kr. to 10 kr., and the 
time from five to three minutes. 


The Institution of Electrical Engineers——On Thurs- 
day, April 13th, 1893, a paper will be read on “ The Distri- 
bution of Power by Alternate Current Motors,” by Albion 

_ 'T. Snell, member. . 


Bedford Electric Lighting.—A public meeting is to be 
called to consider the electric lighting question. The Mayor 
has been empowered to engage an engineer, to be nominated 
by the Electric Lighting Committee, to address the meeting. 


The Azores Cable.—The lease under which the French 
Submarine Telegraph Company has held the Azores cables, 
says the Financial Times, has just expired. A cablegram 
from Lisbon states that a fresh lease will not be granted. 


Dundalk Electric Lighting.—At last week’s meeting of 
the Town Commissioners, letters were read from Mr. T. M. 
Healey, M.P., and the Board of Trade, regarding the intended 
application for a renewal of the electric lighting license, 
which expires in July. A special meeting is to be called to 
consider the whole subject. 


The Refraction of Electrical Waves.—Electrical waves 
can be refracted, as is well known, and H. O.G. Ellinger has 
recently shown that alcohol can perform this function. The 
upparatus with which the ae is effected is extremely 
simple : it consists of a wooden vessel made in the form of a 
hollow prism in which the alcohol is placed. The dimen- 
sions of the prism are as follows :—Height, 1 metre ; length, 
1 metre 15 centimetres ; angle, 8° 16’ ; capacity, 90 litres. 
The measurements were carried out by Ellinger with the 
well-known arrangement of mirror and spark devised by 
Hertz, and he obtained as the value for the index of refrac- 
tion 4°9, a result which is in accord with that deduced from 
theory. For further particulars consult the Annalen der 
Physik und Chemie, No. 1, 1893, pp. 108-109. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Derby.—April 17th. For the construction and laying of 


mains, transformers, transformer boxes, lamps, posts, and accessories, 
for the Corporation of Derby. Plans may be seen on application 
to Messrs. Bramwell and Harris, engineers, 5, Great George Street, 
Westminster, S.W. 


Brighton.—April 18th. For the extension of the engine- 
house, the ercction of testing rooms, coal store, &c., and other works 
in connection therewith, at the Corporation electricity generating 
station, North Rvad, Brighton, for the Council. Drawings may be 
seen, and the specification, bills of quantities, and forms of tender, 
may be obtained on and after 8th inst. at the offices of the borough 
engineer and surveyor, Mr. Francis J. C. May, C.E., Town Hall, 
Brighton, on the payment of £2 2s. 


Salford.—May 4th. Supply and erection of necessa 


machinery for the electric lighting of the borough. For further 
particulars sec advertisement. 


CLOSED. 


Cardiff.—The tenders for the gigantic chimney to be 
erected at the Electric Light Works have been opened, and that of 
Messrs. W. Thomas & Co., West Bute Dock, Cardiff, amounting to 


£2,967, was 


BUSINESS NOTICES, &c. 


J. A. Berly’s Universal Electrical Directory for 
1893 (12th year), is now ready, 784 pp. This standard work contains 
a larger amount of trade information than any other similiar publica- 
tion, and should be in the hands of every engineer or electrician. 
Free within the Postal Union for 4s. 


The L. Rheostat (Protected),—The Electro-Medical 
gone Company, of Trafalgar Chambers, 36, St. Martin’s Lane, 

.C., have just brought out anew and convenient rheostat for use with 
small currents. It hasa wide range, varying from 10 toa million 
ohms and is capable of very minute graduation. The instrument is 
simplicity itself, as may be seen by a glance at the accompanying 
illustrations, fig. 1 showing the external view and fig. 2 the construc- 


J 


a, Cylindrical box ; B, Metal lid, through which passes screw c; bp, Metal 
= moved up and down by screw ¢, and connected to one terminal of the 
nstrument (see fig. 1); p,, Lower metal plate, connected to second terminal ; 
E£ and E,, Screw nuts fastening lid 8 down to pillars Fr and F,; G, Moistened 
sponge. 


Fic. 2.—SEctTionaL VIEw. 


tion. A safer form of rheostat, especially for medical use, we have 
never seen, for there is no risk of breakdown or dangerous heating, 
and the advantage of so wide a range in a cheap instrument is very 
considerable. The only drawback is occasionally having to re-moi-ten 
the sponge, but that may be done in a few seconds. We should think 
the L. K. rheostat would prove useful for other besides medical wurk, 
in cases where small currents are passed and it is not necessary to 
know the actual value of the resistance in circuit. 


Conversazione.— Last Saturday week a conversazione 
was held at the Sheffield Technical School Metallurgical Society, St. 
George’s Square, Sheffield. We understand that there were demon- 
strated both the Benardos and Thomson-Houston systems of electric 
welding, and some interesting work done. ‘There was also shown an 
electric furnace in which was sm»lted copper, stecl and chromium, 
the latter being one of the refractory metals, and never fused by a 
coke furnace; this was likewise very highly appreciated. The 
conversazione was the first since the furmation of the society, and elec- 
trical welding and smelting had not been previously exhibited in the 
district. The lighting of the refreshment room, which was temporary, 
was accomplished by a number of 32 C.P. aud fairy lamps, and, 
although the plant was rapidly erected, not a single hitch occurred. 
ble was carried out by Mr. T. Scott Anderson, M.1.E.E., 


Personal,—Mr. F. F. Bennett has resigned the position 
of engincer and manager to the National Electric Supply Company, 
Limited, and has taken offices at 44, Fishergate, Prestun, where it is 
his intention to practice as a consulting and electrical engineer. Mr. 
Bennett already has a fair connection amongst the Lancashire towns, 
and he takes the present step with the wish to extend this. 

Mr. Wm. Farrar bas resigned bis post with the Corlett Electrical 
Engineering Company, Wigan, and has joined Messrs. Rosling and 
Matthews of Bradford. 

Mr.C. N. Rupell, having resigned his position at the Acton Hill 
Works, has been appointed engineer and manager to the London and 
Lancashire Electric Company, Limited, Da‘ston. We wish him 
every success in his new undertaking. 
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Alteration in Agency, — Messrs. Basse & Selve, of 
Altena, inform us that they have, by mutual consent with Mr. L. Pix, 
transferred their agency formerly held by him to Mr. August Reich- 
wald, Dashwood House, 9, New Broad Street, E.C., who will in 
future be their sole representative in Great Britain and Ireland. 
Mr. Reichwald has sent us a list of Messrs. Basse’s German silver 
wires and sheets. 


Rashleigh Phipps & Company.—During the past week 
this firm has received contracts for lighting up the following private 
houses in the West End: Lady Pearson, 75, Onslow Square; Dr. 
Watson Cheyne, 75, Harley Street; Mrs. Hart, 89, Gloucester 
Terrace; Herbert Lousada, Esq., 27, Green Street, Park Lane; also 
additions, &c., for Baron Ferdinand de Rothschild, M.P., 143, 
Piccadilly. 

Mansion Electric Lighting.—Goodrich Court, near Ross, 
the residence of Mr. H. C. Moffatt, has just been successfully lighted 
by electricity. The work was carried out under the supervision of 
Mr. J. B. Cumberland, of Messrs. Rooper and Tozer, of Northampton 
and Stafford. 

Catalogues.—Messrs. Hodges & Todd have !ately pub- 
lished a new catalogue of electrical specialities, manufactured by 
them. Ammeters, voltmeters, battery cell testers, and a few other 
instruments are dealt with. 

Newington, Priddle & Co., Limited.—The business 
of Messrs. Newington, Priddle & Co. has been formed into a limited 
liability company, with a capital of £7,000, in £1 ordinary shares. 

New Telephone Exchange.—A new telephone exchange 
was opened some days ago in Swindon by the National Telephone 
Company. 


CITY NOTES. 


The City of London Electric Lighting Company, 
Limited. 


WHEN the directors’ last report was published (in August, 1892), it 
was promised that early in 1893 there should also be distributed a 
much fuller balance-sheet than was then presented to the share- 
holders. This has now been done, and the following report accom- 
panies the statement of accounts. The third ordinary general meet- 
ing is to be held on Thursday, April 13th, at 2.30 p.m. at Winchester 
House, at which the shareholders will be requested to pass this report. 
It is, so we understand, the intention of the chairman to, on that 
occasion, comment in more detail on the several matters mentioned 
in the report :— 

“The directors beg to submit their report and a statement of 
accounts to December 31st, 1892. The revenue account is for six 
months only, the period previous to June 30th, 1892, having been 
occupied principally in testing under continuous running the first 
plant delivered by the contractors. The expenditure on capital ac- 
count up to December 31st, 1892, amounted to £448,163 12s. 9d. 
The greater part of this outlay is for land and for conduits and 
similar works, which have not yet been fully utilised, but which are 
necessary for the —- carrying out of the company’s business, as 
its operations extend. The gross revenue for the six months was 
£10,425 11s. 2d.; the nditure, including the los3 on the public 
lighting was, £9,991 4s. 7d.; leaving a net revenue of £434 6s. 7d. 
The sums payable by the New Telephone Company, Limited, in 
respect of tubes agreed to be leased under the provisions of the Tele- 
graph Act, 1892, are not included in the accounts. In view of the 
fact that the company has not finally accepted the plant from the 
contractors and that all other works are still in progress, the question 
of depreciation does not at present arise, but the necessary provision 
will be made in due course. The revenue is daily increasing, and is 
now being earned at the estimated rate of £35,000 per annum, gross. 
The directors consider this result satisfactory when it is remembered 
that the company can scarcely be said to have fairly got to work. 
The first section of the main engine and boiler house, with one of 
the large chimney shafts, at Bankside, is practically complete, and 
the machinery is in course of erection. The second section is being 
actively pushed on with. Eighteen sites have been secured for 
transformer sub-stations, of which four are in operation and six in 
course of construction. The remainder will be proceeded with during 
the current half-year. Each station, when fully equipped, will be 
capable of supplying energy to at least 20,000 8-C.P. lamps. The 
erection of machinery is being rapidly proceeded with. The plant 
already in position and on order, which it is expected will be erected 
before the end of the year, will be sufficient for 140,000 8-C.P. lamps. 
The are lighting plant installed is fully equal to all demands for 
public lighting. The number of units sold during the half-ycar was 
306,400. Street work has progressed satisfactorily. On December 
31st, 1892, 371 miles of ‘ways’ had been laid in the City, and this 
length has since been increased to 415 miles, into which 95 miles of 
cables have been drawn. Sufficient ‘ways’ have been laid down to 
supply an ultimate demand of 400,000 8-C.P. lamps. Future expen- 
diture will therefore be chiefly confined to outlay on cables, which 
will only be incurred as applications for lamps are received. 
Work will be commenced in Southwark as soon as the 
py see he plans have been approved by the local authority. 
On mber 31st, 1892, ont of the equivalent of 53,000 8-C.P. lamps, 


for which signed applications for — lighting, had been received, 
20,250 had been connected up, and service lines for 12,500 had been 
practically completed. The applications have since increased to 
66,500 and the connections to 34,000, while additional applications 
continue to come in at a satisfactory rate. By the end of the present 
year the company will be able to supply current throughout the City 
area. All the arc lamps in the main thoroughfares are erected and 
running, with the exception of a few for which positions have not yet 
been assigned by the Commissioners of Sewers. The company is 
ready to commence the lighting of the lesser thoroughfares, but the 
City authorities have as yet only given the order to proceed with two 
streets with lamps of different candle-power to test their relative 
efficiency. The directors regret that through the death of the Duke 
of Marlborough they have lost a colleague who always took a keen 
and intelligent interest in the business of the company. In accord- 
ance with the Articles of Association, two of the directors, Joseph 
Bevan Braithwaite, jun., and Frederick W. Reynolds, retire, but 
being eligible, offer themselves for re-election. Messrs. W. H. Pan- 
sel and Co. retire, and, being eligible, offer themselves for re- 
election.” 


ABSTRACT OF AccouNTs TO DECEMBER 31st, 1892. 
CapiraL ACCOUNT. 
Dr. £ 8. 
To ee to December 31st, 1892 


31,962 7 
£480,126 0 0 
Cr. £ s. d 
By Ordinary shares of £10 each --- 400,000 0 0 
» Preference shares, £4 paid ... din Pe ... 80,000 0 0 

» Amount received in anticipation of instalments 

payable on preference shares oe es 126 0 0 

£480,126 0 

REVENUE ACCOUNT. 

£ sd 


Dr. 
To Generation of electricity—Public lighting, £3,02 


0s. 10d ; private lighting, £3,716 8s. 6d. .. 6,737 9 4 

» Distribution of electricity—Public lighting, £1,349 
7s. 9d.; private lighting, £135 19s. 4d.... -. 1,485 7 1 

» Proportion of rents, rates, and taxes — Public 

lighting, £339 14s. 9d.; private lighting, £423 

» Proportion of management expenses — Public 

lighting, £343 17s. 10d.; private lighting, £429 

» Special charges—Public lighting, £127 14s. 5d.; 
private lighting, £102 10s. 3d. ... one ote 230 4 8 
» Balance—Revenue on private lighting... « i002 €8 
£11,132 9 3 
Cr. £ 3s. d. 

By Sale of current per meter—Public lighting, — ; 
private lighting, £5,576 8s. 5d. ... ied -. 5,676 8 5& 

» Sale of current under contract—Public lighting, 
£4,817 9s. 4d.; private lighting, — 

» Rental of meters, converters, &c.—Private light- 
ing, £177 10s. 1d. ... 17710 1 

» Transfer fees—Public lighting, £21 12s. 3d.; pri- 
vate lighting, £27 0s. 3d. ... 4812 6 

» Other items — Public lighting, £135 15s. 11d.; 
private lighting, £169 14s, 11d. ... oe cos 304 10 10 
» Balance—Loss on public lighting ... = ane 70618 1 
£11,132 9 3 

Ner RevenvE Account. 

R. em. 

To Balance from revenue account, being loss on public 
lighting... ae 706 18 1 

» Balance (being net revenue for the period) carried 
to balance-sheet ... 434 6 7 
£1,141 4 8 
Cr. «a 

By Balance from account, being profit on private 


£1,141 4 8 


SHEET. 

Dr. 

To Capital account on oe 0 0 
» Sundry tradesmen and others, on construction of 
plant, machinery, fuel, &c. one es .. 14,764 6 3 

» Sundry creditors on open accounts... oe ies 4,226 8 5 
» Net revenue account, balance at credit thereof ... 434 6 7 


£499,551 1 3 
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Cr. 
By Capital account... bas 448,163 12 9 
», Cash at bankers, at call, and in hand 11,751 9 6 
» Sundry debtors for current ae 8,616 18 8 
», Other des 3,674 12 2 
» Stores in hand 7,283 14 3 
», Sundry amounts paid on account of building con- . 
trade des a8  S0477 0 
» Expenses of issue of ordinary and preference 
shares ove 2,582 13 2 
» Sandry deposits under provisional orders, &c. 7,001 0 9 
£499,551 1 3 


The Anglo-Portuguese Telephone Company, Limited, 


‘Tne dircctors’ report, which was presented at the sixth ordinary 
general meeting of the company, Held at the offices, 53, New Broad 
Street, E.C., on Tucsday, the 28th ult., reads as follows :— 

“* Your directors beg to submit to the shareholders their report and 
accounts of the company for the year ending December 31st, 1892. 
‘The amount to the credit of profit and loss account, after making all 
deductions, and iucluding the balance brought from last year, is 
£6,029 16s. 3d. The directors recommend that of this amount £2,500 
be applied to the payment of a dividend at the rate of 5 percent. per 
annum; that £2,000 be placed to reserve fund, and that the balance, 
£1,599 16s. 3d., be carried forward to the current year’s accounts. 
Acting upon the instructions of the auditors, the assets and liabilities 
in Portugal have been made up at the exchange ruling on December 
31st last. The expenditure on capital account for the year amounted 
to £3,256 4s. 9d. The number of payiag subscribers at December 31st 
last was:—In Lisbon, 1,066, of a gross annual value of £7,870; in 
Oporto, 1,125, of a gross annual value of £6,140, £14,010, showing a 
total increase in subscribers of 40, and in value of £274, over the pre- 
ceeding year. The shareholders will be pleased to learn that a decree 
was issued in December last by the Portuguese Government dealing 
with unauthorised lines, and regulating the powers of municipalities 
where the working of the telephone is concerned, which your directors 
hope will have a beneficial effect upon the company’s operations. 
The directors have to record with feelings of deep regret the death, 
in September last, of their esteemed colleague, Mr. Richard Van 
Zeller. Sir Alex. Armstrong, of the London board, and Senhor E. 
Pinto-Basto, of the Lisbon board, are the retiring directors at the 
forthcoming general meeting, and, being cligible, offer themselves for 
re-election. ‘The auditors, Messrs. Deloitte, Dever, Griffiths & Co., 

being eligible, offer themselves for re-election. 


New Australian Electric Company. 


A MEETING of the shareholders of the New Australian Electric Com- 

pany, Limited, was held on February 20th at the offices of the com- 

auy, Fink’s Buildings, Elizabeth Street, Melbourne. Prof. W. C. 
rnot presided. 

The Cuairman, in moving the adoption of the report and balance- 
sheet, said that the general position of the company, considering 
the bad times, was certainly satisfactory. They had been making 
steady progress during the past year. Their lighting business had 
not been extended very much, but it had been consolidated, and gaps 
had been filled up, while the business was on a footing as thoroughly 
settled and satisfactory as that of gas or water. A good deal of the 
supply was by meter, and the accounts were paid as regularly as gas 
accounts, and he ventured to say with much more cheerfulness. 
Unlike that of any other business, the income of their business had 
not been affected to any serious degree by the bad times of the past 
year, aud the disasters they had all witnessed, and some of them ex- 
petienved. Of course he was now referring to the lighting business, 
which was the greater part of their business. Their manufacturing 
business, they would not be surprised to hear, had very much gone 
down. People could not pay for new schemes for electric lighting ; 
but, as he had said, their lighting business was earning as much or 
more than it had ever earned before. Their financial position, on the 
whole, was very satisfactory. As they knew, their called-up capital 
was very small. Their total capital called up was, say, £22,000, 
whilst their assets amounted to between £70,00U and £80,000. That 
was to say their two lighting stations, the plant, machinery and stock 
were worth over £70,000. Asa matter of fact, the capital on which 
they were working was very much larger than their subscribed capital. 
Their working capital consisted, to a considerable extent, of loans on 
mortgage—£35,000 in round numbers. On all that money they were 
paying an average interest of 8 per cent. They were trying, but had 
not yet su in getting that rate of interest reduced. In 
addition, they had largely reduced the amount due to outside 
creditors, and the result of their working was that all interest on 
mortgage loans had been paid, all other interest chargeable had been 
paid 4s well, and as he had said, their indebtedness to outside 
creditors had been considerably reduced. He referred with regret to 
the death of Captain Rowan, who was a notable figure in connection 
with electric lighting in these colonies. 

a motion was seconded by Mr. E. J. Ware, and carried unani- 
mously. 

Prot. Kernot and Mr. W. Brookes were re-elected directors, aud 
the meeting was adjourned for a fortnight to enable Mr. R. C. Ander- 
soa, who had been nominated as a third director, to complete his quali- 
fications for the position. 


Eastbourne Electric Lighting Company. 
Tux fulluwing is the report of the directors to be presented at the 
ordinary general meeting of the vompany. The directors, in present- 
ag the accounts of the company for the year ended December 31st, 
1832, congratulate the shareholders upon the fact that for the first 


time since the company’s incorporation a sufficient profit has becn 
made to permit of a dividend being paid upcn the ordinary shares, 
This is due to the steady increase of the company’s business, coupled 
with the exercise of proper economy in the working of the concern, 
The profit available for dividend is £431 7s. 2d., and out cf this the 
directors suggest that £3 per cent. per annum shall be paid upon the 
subscribed share capital as for the year ended December 31st, 1892, 
This will absorb £317 2s., and will leave a balance of £114 5s. 2d. to 
be carried forward as a reserve. Since the last general meeting the 
directors have purchased the freehold of works in Junction Road for 
£5,600. The money was provided by an overdraft at the London and 
County Bank, secured by a first charge upon the works, and by 4 
mortgage to Mr. Gosden for £1,600. This will explain the heavy out- 
lay on capital account on the one side and the overdratt at the bank 
on the other. A considerable saving in rent has been effected by the 
purchase. The directors have now under consideration the extension 
of the circuits to the Upperton district, where they have ascertained 
the light is greatly desired. They have also accepted a contract with 
the corporation for increased arc lighting on the sea front, and other 
extensions of the company’s business can now be entered upon to 
great advantage. But this increase of business will need additional 
capita], and a prospectus for this purpose will shortly be issued. The 
whole of the company’s plant, machinery, and mains are in excellent 
condition. Mr. George Boulton retires from the directorate this 
year, but is eligible for re-election. The auditors, Messrs. Hart 
Brothers, Tibbetts and Co., also retire, but may be re-elected. 

Mix and Genest,—The report for 1892 of the Aktien- 
Gesellschaft Mix and Genest, of Berlin, states that in conse- 
quence of the unfavourable condition of business, the total salvs 
were somewhat less last year than those of 1691, and that had the 
effect of diminishing the gross profits more than the reductions in 
prices rendered necessary by competition. The branch establisli- 
ments in London and Hamburg had been further developed, and ha: 
strengthened their relations with customers, although the Hamburg 
branch had been influenced by the conditions of the time. Another 
item in the report is the statement that the trade vf English tirms 
had been rendered more difficult by German competition, since the 
manufactures of the company were preferred. ‘The result of the 
year’s operations is a gross profit of £6,361. Of this, £1,616 is 
written off capital account, a certain amount is carricd to reserve, 
and the remaindcr is available for a dividend of 6 per cent. 


The: Austrian Electricity Company,—Speuking at the 
second ordinary general mceting of the Oesterreichische Elektricitiits 
Gesellschaft, held last Friday week in Vienna, Mr. L. Ritter von Hautie 
(chairman) mentioned that during the past year numervus improve- 
ments had been made in the Neubad station, and which had enable: 
them to effect a large economy in working. The new station in thu 
Leopoldstadt was opened in January last, and a fresh agreement, 
comprising both stations, had been made with the municipality. It 
had been decided, partly in order to meet certain expenses, to in- 
crease the capital from 3,000,000 fl. to 4,000,000 fl. by the issuc of 
5,000 shares of 200 fl. The number of lamps connected to the mains 
at the end of last year, and reduced to a uniform 16 C.P., was 31,159 
as compared with 22,504 at the close of 1891, and up tu the present 
that number had been increased to 34,000; there were 443 consumers 
in 1891 and 614 in 1892. The net pronts amounted to 187,552 f1., out 
cf which a dividend cf 12 fl. per share for 1892 was declarcd. 


Société Francaise des Télégraphes Sous-Marins,— 
Notices have been issued to the shareholders in the above company 
that an extraordinary general mecting will be held on Saturday, 
April 29th, at 3 o’clock, at 32, Rue Caumartin, Paris, when the prin- 
cipal object of the meeting will be the realisation of the capital 
necessary for the laying down of the cable between New Caledunia 
and Australia, in accordance with the law of the 23rd ult. Confor 
mably to Article 29 of the company’s statutes, those entitled to be 
present. at the meeting are shareholders holding at least 20 shares. 


Elmore’s French Patent Copper Depositing Com- 
pany, Limited.—The extraordinary meeting which was arranged for 
at the mecting held on the 23rd ult., when the report of the Investi- 
gating Cummittce was presented to the shareholders, was held yester- 
day afternoon at Winchester House, Major Joues, Chairman of the 
company, presiding. After a loug discussion the meeting was ad- 
jouroed until 10th inst. Shareholders might with advantage peruse 
our article on another page. 


Elmore’s German and Austro-Hungarian Metal Com- 
pany, Limited.—'The registered offices of this company have been 
remuved from 64, Cannon Street, London, E.C., to Broad Street 
Avenue, London, K.C. Mr. Harry Ellis has been appointed secretary 
to the company vice Mr. J. Shurmer, who has resigned. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. ‘The receipts for the week 
ending April 2nd, 1698, amounted to 4744; week ending April 3rd, 
1692, £796; decreatre £52; tota) receipts for half-year, 1093, £12,014; 
corresponding period, 1892, £11,019; increase £995. 

The Cuba Submarine Telegraph Company. The estimated traffic receipts for 
the month of March were £4,400; as compared with £4,038 in the 
corresponding month of last year. 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of March, 1893, amounted to £2,015, against £2,103 in the 
corresponding period of last year. 

The Great Northern Telegraph Company. ‘The traffic receipts in March, 
1893, amounted to £22,000; January Ist to March 31st, £68,200; corres- 
ponding month, 1892, £62,800; corresponding months, 1e91, £64,400. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending March 3lst, after deducting 17 per cent. of the grovs 

to the London Platino-Brazilian Telegraph Company, 


i 
4 1 
2 
| 2 
$i 
ee Limited, were £2,339, 


7, 1893.] 


THE ELECTRICAL REVIEW. 


409 


SHARE LIST OF ELECTRICAL COMPANIES. 


Closing Closing 
Present Stock or tion, 
Issue. Share.t | | April 6th, 
195,1002 |. African ‘Direct Telegraph, Ltd., 4 p.c., Deb. Regd. and to Bearer 100 101 —104 101 — 
1,247,7202 Anglo-. Limited eee vee om eee Stock 53 54 525 534 
2,876,140/ Do. do. 6 p- eee oe eee eee eee Stock 93 94 93 = 94 
2,876,1407 Do. do. Def Gu 13 — 13 13} 
,000 | Brazilian Submarine h, Limited 10 11g— 12 xd} 114— 12 xd 
36,4007 Do. do. 5 p.c. Bonds = 
75,0007 Do. do. 5 p.c., 2nd Beries, yable in ‘June, “1906 
77,978 | Brush Ordinary, Nos 1 to 63,416 3 3— 33 & 
75,000 Do. do. Noncum.6p.c. 2 24— 28 23— 24 
125,0007 Do. do. 44 percent. yt ee Stock ove Stock 103 —105 103 —105 
630,0007 | City.and South London | Stock 37 — 39 37 — 39 
40,000 | City of London Elec. Lighting Co., Ltd., Ord. 40,001-80,000 10 12— 124 | 114—12 
20,000 0. 6 p. c. Cum. Pref., Nos. 1 to 20,000 10 10}— 109 lu — 104 
$7,716,000 Commervial Cable, Capital Stock | $100 178 —182 178 — 18: 
224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- t- 3 = § | 
20,000 | Crompton & Co., Bhares, Nos. to 20,000 5 
16,000 Cuba ph, Limited eee eee eee eee 10 | 114 124 114— 124 
931 Do. do. 10 p.c. Preference ... 34 "34 
12,931 | Direct Spanish Telegra: £4 | — 34x — 
6,000 Do. 10 5 | 9 —10 9 — 10 xd) 
60,710 | Direct United States Cable, Limited, 1877... 20 11g—1lgxd) 128 
400,000 | Hastern Telegraph, Limited, Nos.1t0 400000... | 20 | 14i— 15, 154 
70,000 Do. 6 p.c. Preference _16}~ 16¢ 
105,9002 Do. 5 p. ¢. Debs. issue), y. August, 1899 100 --110 107 -119 
250,000 Australasia and China Telegraph, Limited... 10 | - 
Do. 5p.c. (Aus. Gov. Sub.), Deb., 1900, ann. wail 
1 to 1,049, 3,976 to 4,326 } 
250,2007 do. Bearer Nos. 1050—3,975 and 4,327—6,400 on 100 «103 —1'6 103 —106 
320,0007 c. Debenture Stock Stock 112 —115 12 
Bonth African Telegraph, Ltd. 6 p. c, Mort, Deb. 1900 2 
redeem, ann. Registered Nos. 1 to 2,343 } 100 
146,8007 Do. do. to bearer, Nos. 2,344 to 5,500 soo 
300,0007 Do. do. 4p. ¢. Mort. Debs. Nos.'1 to 2016, red. 1909 100-0 
49,900 | Electric Construction, Limited, Nos. 101 to 45,100 .. ia (oo 2 
ore’s tent per iting 08. 1 to 
91.195 | Elmore’s Patent Cop pper Depositing, Limited., Nos. 1 to 70,000 ... | 2 8 
67,385 | Elmore’s Wire Mfg., Ltd., all 2 | i— § 
20,000 | Fowler-Waring Cabies, Nos. 901 to 20,300 vs. (£4 108, only paid) 5 | W- 2 | W- 2% 
180,227 | Globe Telegraph ont Trust, Limi 10 | 93-10 | Ys - 105 
180,042 Do. 6 c. 10 155 LS — 158 
150,000 | Great Northern ‘Company of Copenhagen 10 LD 
200,0007 Do. do. 5 p. c. Debs. (issue ‘of 1883) 100 Wt lus 
12,1347| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 10 54 
9,6007 Do. 7p c. Cumulative Preference, Nos. 2,667 to 8,000 10 7 
50,000 | India-Rubber, Gutta and ph Works, Limited 10 224- 235 234 
200,000 Do. do. 44 c., Deb., 1896... 100 102 —104 102 —104 
17,000 Limited 25 44 — 46 44 — 46 
11,384 | International Oral , Ordinary Nos. 22,667 to 34,000... 10 24— 34 24— 34 
11,334 Do. Preference Nos. 5,667 to 17,000 ss 10 6— 7 6— 7 
30,000 1 Electric Supply, £9 10s. ery 5 — 4 44 — 43 
10,000 5 | Bis — 
38,348 London Platine Brslan Telegraph, Limited 10 6 6 
100,0007 6 p. c. Debentures 00 106 —109 1G —109 
49,900 |* litan Electric Supply, Ltd., Nos. 6,101 to 50,000 (£9 paid) 7 7 
50,0007 " 5 p.c. debentures, 1 to5,000 in bonds of £10, £20, £40 | os lu2 —105 102 —1v5 
454,747 | National Telephone, Limited, Nos. 1. to 438,984... & | 5t- 5i— 54 
15,000 6 p.c.Cum., 1st Preference ... 100 — 15 15 — 15} 
15,000 De, 6. p.c. Cum. 2nd Preference ... 10s — la? 
90,950 Do. 5 p. c. Non-cum. 3rd Pref., Nos. 1 to 90,950 ... 5 53— 5 ag— 3 
726,4771 4 4h; .c. Deb. Stock Prov. Certs. fully ws 113 —116 113 —116 
8007 | New Telephone, Limited, Nos. 25,901 to 74,700 ” ail paid) | 10 
000 Teleph Lee ting Company, ented, Salty nl 
i one, 08. to 300, 11s. 1 
11,802 | Reuter’s Limited 7s 8 7— 8 7-— 8 
18,680 | St. James's & Pall Mall Electric Light Co., Ltd., Ord., 101—18,780 4 8i— 82 8 — 8} 
20,000 Do. do. 7 per cent. pret, Nos. 20,081 to 40,080 5 8— 8 8 — 8} 
3,381 | Submarine Cables Trust ove oe on Cert. 118 —123 118 —123 
78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 3 — 34 3— 34 
350 | Telegraph Construction and Maintenance, Limited .. nee 12 34 — 37 33 — 36 
150,0007 Do do. do. 5p.c. Bonds, red. 1 1894 100 101 —104 101 —104 
58,000 | United River Plate 5 23- 3 3 
146,3707 Do. x: Debenture Btock on Stock 90 —100 90 — 100 
15,609 | West Telegraph, Limi 3 08. 7501 to23,109 10 64— 74 74 
260,9007 Debentures ooo ee: 100 100 —103 100 —103 
,000 West of eee eee eee 10 2 3 2— 3 
150,0007 do. do. 8 p. c. Debs., repayable 1902 ... 100 105 —109 105 —109 
64,242 | Western and Brasilian Telegra 15 8} 8} 
33,129 Do. do. do. 6p.c.Oum. Preferred ...  ... 7. 5i— 64 
33,129 Do. do. do. 5p.c. iis 7 2— 24 2— 24 
178,2007 Do. do, do. 6 p. c. c. Debentures ay 1910 100 105 —108 105 —10s8 
222,7002 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 105 —108 105 —108 
88,321 Weet india and Bisama Limited 10 13 
34,563 Do. do. 6 p.c. lst Preference 10 114— 11% 11} 
4,669 Do. do do. 6 p.c. 2nd Preference... 10 9 — 10 9— lu 
80,0002 Do. do. 5 per cent debentures (1917) No. 1 to 1,000} 100 108 —111 108 —111 
1,336,000 | Western Union of U.S. Tel., 7 P- . lst M (Building) Bonds | $1,000 | 120 —125 120 —125 
169,0007 Do. do. "6 on 100 101 —104 101 —104 
49,900 » Ord., 08. 101 to 42,953 5 6 54— 6 


* to Founders’ Shares. 


t Quotations on Liverpool Stock Exchange. 


Busi ness done 
during week ended 


April 6th, 183. 
Highe.. | Lowest. 
53; | 53g 
93: 93 
134 125 
117% 
23 24 
113 | 11h 
10% | 104 
tia | 
see 
15h 15,1; 
164 164 
158 154 
103; 
| 
. | ee 
4 
10%; | 98 
153 153 
1068 
eo 
6 5} 
‘Sis | 
1133 
84 81's 
3 
344 34 
1,3 
118 


t Unless otherwise stated all shares are fully paid. 


areas PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED :— Birmingham Electric Supply Company, Ordinary of £5, Gulty paid) 


6.—Brush Company 44 ar = Debenture stock, issued at 1 per cent. premium, 100 — 


—Founders’ 
ave Compa 


6—64 xd.—Liv Electric Supply Shares of £5 (fully 
Mansions Lighting and and Heating, tures, 10) —108. 


per cent, £100 Deben 


£5 paid 


14—24.—Do. 7 per of £5, 


Company, Limited, 


cent. 


103.—Klectric and General Investment, shares of £5 (£1 


2#5.—Electric Construction Corporation, 6 per cent. Debentures, 95—98.—Electricity Supply Corporation, Ordinary of £5, 
Debentures of £100, 97—102.—Kensington 


paid), 


. 6 per 
d, lst Preference Cumulative 6 per cent., £5 ven = a 
—Queen An 


and Swan Company, £9 (£1 paid), 4—#. 


Bank rate of discount, 24 per cent, (January 26th, 1893), 


i) 
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COMPARATIVE TESTS OF HELLESEN AND 
E.C.C. DRY BATTERY CELLS. 


By Proressorn JAMIESON, M.Inst.C.E., F.RS.E., &c., 
The Glasgow and West of Scotland Technical College. 


(Concluded from page 387.) 


Potential Time (Tests No. 1). 

In this test the cells pai against each other were a No. 4 
Hellesen and a No. 3 E.C.C._ 

The current through each circuit was kept at a constant value— 
namely, 0 108 ampére throughout the whole test, for a period of eight 
hours. Readings were taken every ten minutes, and a few of these 
are tabulated as follows :— 


nee a taken. The two lower curves on the previous diagram 
were wn therefrom. The external resistance was, however, re- 


duced, so that the current strength attained a value throughout of 
0°218 ampére, instead of 0°108 ampére. 

The following table gives a limited number of the readings so 
obtained (see the two lower curves on the previous diagram) :— 


| E.C.C Timein | Hellesen. © 


Time ir | Hellesen. C.C. | E.C.C, 
minutes. | P.D. Volts. P.D. Volts. i minutes. | P.D. Volts. P.D. Volts. 
0 1°266 1354 160 0°792 0°712 
10 | 1:050 1016 190 0°766 0°682 
20 | 1:02 220 0°742 0°652 
40 0900 | 0-714 0°628 
70 280 0°694 0°610 
100 0°844 0786 310 0°676 0°586 
130 0820 O748 | 


Curve| of Héllesen N94. Weight |1 Ib.7pz 
noes Current Ist. Day = 108 amp) 

Do = 2hd.Day = -2718 amp 
| E.Cic. Curve. 

er Fre. 
re) 
= 

780 200 240 
Tiree in Minutes 


(Tests taken in December, 1892.) 
PotEeNTIAL-TimE Curves (No. 1). 


Curve of Heil 


1b. 7pz.- 


Curve of E.C.C} N° 


Weight 71b. 1#0z. 


4 


é, Potential-Current Curves 
=" 
a; 
© 3 
12 Jiesen Cu 
© 
= 7] 9. 4 
OTs Appareht Internal Resistance Curves 


Ree 
\ 


— 
“ -J 42 60 80 100 120 140 160 180 20 


t any current as given by the abscisse. (Tests taken January, 1893.) 


Time in| Hellesen. E.C.C. || Time in | Hellesen. | _ E.C.C. 
minutes. | P.D. Volts. | P.D. Volts. | minutes. | P.D. Volts. | P.D. Volts. 
| | 
0 1-366 1378 | 1909 | 1158 1:188 
10 1-296 1270 || 220 | 1144 1-180 
20 1-274 1-266 270 | #1120 
40 1:252 1:242 330 1090 1154 
70 1:230 1-222 390 1-066 
100 1:210 1-208 450 | 1046 | 1130 
130 1°194 1202 480 1-040 1-128 
160 1194 | 
{ 


| 
| 
| 
| 
| 


The two upper curves were obtained from the above tests by 
plotting down the potential differences as ordinates, and the time in 
minutes as abscissx. 

After 18 hours’ rest, the cells were re-started, and a similar set of 


0 260 300 320 340 360 380 390 400 


220 240. 280 
Current Strength in Milliamperes 


The ordinates of the upper’ pair of curves represent the potential differences at any current strength as given by the abscisse. The P.D. for any current was 
taken after the current had remained steady for 4 minutes. The ordinates of the lower pair of curves represent to a reduced scale the apparent internal resistances 


PoTENTIAL CURRENT AND APPARENT RESISTANCE CuRVES (Nos. 2 AnD 3.) 


Potential Current (Test No 2). 


For this test, a new set of cells of the same sizes was taken— 
namely, a No. 4 Hellesen and a No. 3 E.C.C. 

The copper voltameters were removed and the low resistance gal- 
vanometer was so calibrated that the value of any deflection pro- 
duced was known in milliampéres. 

The two cells were joined up as before, and their E.M.F. measured. 
A current of a certain value was obtained from them alternately for 
a period of four minutes. At the end of that time, the potential 
difference and the current were simultaneously noted. 

The external resistances (v R ands R) were then reduced, so that 
the current was increased by an equal amount each time, until it bad 
risen in value from 0°024 ampére at the start, to 0387 ampére at the 
finish. Sixteen double readings were thus obtained from each cell. 
The two upper curves were plotted down from these results. The 
potential differences are represented by the ordinates, and the cur- 
rent strengths in milliamperes by the abscisse in the two upper 

curves of the following diagram. 


-_ 


| 
| 
| — 
| 
_ 
| 

| 

| 


898. Apert 7, 1898.] THE ELECTRICAL REVIEW. 411 | 
x | 
The following is a table of the results :— Where : 
che Te- 7 P D = potential difference between the terminals of eell. 
shout of Current.| Hellesen. | E.C.C. || Current. | Hellesen. | E.C.C. B = E.M.F. of the cell, or P.D. on open circuit. . 
5 Ampéres.| P.D. Volts. | P.D. Volts. i Ampéres. P.D. Volts. P.D. Volts. e = back E.MF. of polarisation. | 
Ings so = current flowing through the cell. 
= | (7; + 72) = internal resistance of the cell when the current c is ; 
00000 | 1414 | 1366 | O8178 | 1164 1148 
00242 1348 = 1134-1126 = initial resistance of the cell, or resistance on open circuit. 
). Volts, (0484 1392 1326 0'2662 1112 = actual extra resistance due to effects of current, c, such as 
(00726 1302 1-074 1-094 gas-bubbles decreasing the effective area of the carbon plate. 
(0968 1282 (03.146 1064 1080 But in practice it is desirable to have formule as simple as possible. 
712 1210 1-286 1250 =| (03388 1020: 1:064 Curves of the “ Apparent Working Resistances” of the cells are 
682 (1452 1-254 1212 = 03630 | (0-996 1044 plotted in the previous figure, No. 3. These were obtained by calcu- 
652 J'1694 1°222 1182 | 03872 | 0'968 lation, on the assumption that the electromotive force of the cells did not 
"628 v'1936 1192 1162 | | vary with the variation of the current strength. As will be seen from the 
- | _ curves, the apparent resistance of the Hellesen cell increased gradually 
Curve of Hellesen __|weight 1b. 104)2. 
700 
Helles" 
= | 
70 | 


33 36 39 42 45 48 57 54 57 60 


Time in Hours. 
The ordinates of these curves represent the E.M.F. at any time as given by the abscisse. (Tests taken January, 1893.) 
Recurerativity Curves (No. 4.) 


Curve of E.C.C. 
Curve of Hell 
\ 
|_| 
\ | || 
n | 
N 
. 
| 
N ~ 
rs. 
? 
é 70061520 35 40 45 60 70 80 8 90 65 100 106 


Time in Hours 


The ordinates of these curves represent the power in Watts available in the external circuit of each cell at any time as given by the abscisse. 
(Tests taken January, 1893.) 


Curves (No. 5). 


with the current strength; whereas the resistance of the E.C.C. 
(although higher originally) and increasing at first, afterwards fell 
as the current became stronger. ‘This peculiar variation of apparent 
resistance in the latter case agrees with the results obtained in the 
watt-hour test, detailed further on. 

The following arc some of the calculated value3 in ohms :— 


Apparent Internal Resistance ( Test No. 3).° 
PD=E—e—c(r + 7). 


* In testing cells for resistance, we generally endeavour to separate 
the resistance from the back E.M.F. of polarisation, and thus get the 
true resistance of the cell by itself, or (7; + rz) in the formula :— 
We therefore put the formula :— 


Hellesen. | 


| 
(r; + 12), Hellesen. | E.C.C, | 
in theform PD = B—c—(r, + 7 
ie. PD = B—cR. Ampéres, Ohms. Ohms. | Ampéres. | Ohms. Obms, 
Where 73, an imagi extra resistance, is of such a value that the 00242  O372 , O744 | 01936 1147 1054 
fall of potential through it would be equal to the E.M.F. of polarisa- 0 0484 0°454 0°826 02420 | 1157 0992 
tion, or cr, = ¢. And R = the sum of these several resistances 00968 078 0867 | 02004 | 1170 0937 
(71 + 7 + 73) which we have called the “ Apparent Internal Resist- 01452 1:101 1-066 03388 
ance” of the cell. This isa variable, depending on the current through 01694 | 1133 1088 | 03872 | 1152 | 0871 


| 


1898, 


Recuperativity (Test No. 4). SW 

This test was.carried out to determine the xrecuperativity and; the 
time-rate of the rise of the electromotive force of the cells after being 
short circuited, until they were as nearly: as pessibleexhausted . 

Two new cells, viz., a Hellesen No. 3.and E.0,C, Mo)2, were taken, 
and each was ‘short-circuited by joining the, wire from the negative 
pole to the positive terminal, so that the external resistance was 
practically were left ‘thea.to discharge for 48 hours... By 
this means the E.M.F’. of each cell was reduced to about 0:07 volt. 

The following table shows the increasge.of the E.M.F. after 

opening their circuits. en, frequent. intexvals. 
The following curves (No. 4) were nythese readings. The 
ordinates represent the E.M.F. and _,the abscissa, ;the. Only. a 


24 

30 0°142 B12 -++—-80 +— 0792 ~ 
40 0-160 342 0°888 

50 0174 67 2088 0916 
70 0°196 568 96 1074 


Total Output in. Watts (Zest Nols) 
This test was made to determine the total dutput in my ‘and the» 
total number of ampére hours from the following cells. whilst dis- 
charging continuously through a known constant resistance Pry a 
period of 72 hours (see Curves No. 5) :— a = 


Table showing E.M.F., P.D,, Resistance, and Output. 


Resistance. || 
difference, .. Output. 
EMF. Volts. Ohms. 
om. Volts. | 
Initial. Finaly Internal | 


No. 3 Hellesen 
No. 2 E.C.C, 


755 | 


1198 


1-130 
1:346 


1-410 
1464 


0120, 09 
0:448 


The following are a number of the results showing t ‘the current and 
the potential, with the watts calculated therefrom:—.. _ 


i 
Ampéres. | Watts. Ampéres. | | Watts. 
0 1:130 | 0341 1:346 be 
5 1044 | 0274 | 0286 | 1308 | 0344 || 0-460 | 
10 1012 0°270 1°284 0°433 
20 0978 0°256 0°250 | _ 0:330. |'_0°414 
40 0920 0°243 0°226 1°226 
60 0888 0°234 0 1202. |. 0:378 
90 0856 0°223 0191 1-186! 0309 || 0367 
120 0°208 0172 1176 0:306.- | -0°360 
160 0°796 0°204 1/156 
200 0°764 0-201 6°153- 0294 -|' 0336 
240 0°746 0197 11130 || 0:°322> 
280 0°726 0191 0139 1110, (0°282 
340 0°696 0°182 0°127 1:086 0°275 
400 0174 07115 1050 0-281 
Hours. 
11 0548- | 0079 4 8-246 


An exactly similar test was made with a set‘of larger cells, iamely, 
a Hellesen No. 2 and an E.C.C. No. 1, for a Tonget period of 105 
hours (see Curves No.5):— * 


Tuble showing E.M.F., PDs and 


Volts, | Initial.| Final. | | hours, 
No. 2 Hellesen | 1:363 | 1-224 | 0-086 | 0°25 245 15°35 | . 7°81 
No. 1E.C O. 1388 | 1°256 | 0312 | 0°24 | 2°75 | 27°67 | 18°24 


| tion set up,'was observed. From these data the percentage polarisa- 


| for 115 hours 20-minutes, with a co 
E.C.€: icontinued_to ring the 


minu 
0 0345. | 0667 1256 0551 0-692 
5 ‘146 0506. |. 0580 1216 0529 0644 
30 207K] 0476 0510 1170 0508-0594 
120. 0-950} 0418} 0397 1114 0481 0536 
180 0 0368 1088 0467 


| 


: Percentage Polarisation (Test No. 6). 


This test was made to determine the effects produced upon the 
electromotive force of the cells by polarisation after discharging for 
a short time. _ 

Two new. cells were taken, a No. 3 Hellesen and a No. 2 E.C.C. 
The true E.M_E. of the cells were first determined, and, after closing 
the circuit \for 45 seconds, the current flowing and the potential 
difference were simultaneous] noted ; then, having broken the cir- 
cuit as quickly as possible, the E. MF, as reduced by the polarisa- 


tion was calculated. 
The following gives the results of two experiments :— 


EMF. volts. | 
- . Volts. tion 
Initial. Polarised. | 
No. 3-Hellesen—1st | 1462 | 2190 | 0'230 39 
@nd| | 1:356 | 1168 | 0-227 3-7 
No, 2 ... 1474. 1462/4378 | 0230 0°81 
1472 1-460 | 0227 | O81 


ane cm difference in the polarisation of these cells accounts in a 
—_— their different behaviour and efficiency 


' (Taken by Forbes W. Bruce in December, 1892.) 


7 cells, a No. 2 E.C.C. and a No. 3 Hellesen, were tried in 
the following way, in order to ascertain which of them would ring 
a bell longer, 

The two cells were alternately in circuit with a trembling 
- bell, for six,minutes at a time by means of a clock and mercury con- 

,-ab-shdwan: in the accompanying drawing and index to parts; in 


| other words, each cell had alternately six minutes’ work o! ringing 
the bell, six minutes’ rest.- After the clock had gone 230 hours 
' 40 minutes) the ‘Hellesen cell failed to ring the bell. It had done so 


nding time of rest. The 
same bell, under identically the same 
conditions, for 498 hours 20 minutes from commencement, or 249 
bouts. 10 minutes’ work, with a co mding number of hours’ 
hus, the E.C.C. cell rang the for 135 hours 50 minutes 
the raollesen. Every 24 hours the — of the cells 
was reversed. : This was done in case there should be a slightly greater 
resistance.in- the one circuit than in the other. 
.. The following table of sizes, weights, voltages, and hours will serve 
to show ditions under which No.2 E.C. C., and the correspond- 
ing.size, No. 3 Hellesen, were tested : 


Weight. | E.M.F. in volts. Hours 


115 h. 20m. 
249 h. 10m. 


No. 3 Hellesen 10°4 02. “75 


No. 2 BMC: 5 146 o2.| 1°48 nt taken 

Erriciency or THE Dry as Siconpany CELis. 

(Taken by Mr. J. Fred. Nielson in January and February, 1893.) 


Four new cells were experimented upon—namely, two of Ne. 2 
E.C.C., each 1°92 Ibs. in weight, and two of No.3 Sion, aD 


1:67 lbs..(with outside:cover). 
Theicells were numbered as follows :— 
Two Hellesen cells... and D. 


wens ty the pole of 


412. THE: ELECTRICAL REVIEW: 
Timein Thmein 360 | 0360 | 0296- 1004 0418 0-420 
Volts. | minates. | ‘Volts. Volts. Hours. 
23 0-448 | 0199 | 0089 0780 0328 | 0-256 
33 0360 0°160 0058 0706 0300 0°229 
0 0070 074 || 90 | 0224 0584 49 0°266 0115 | 0546 | 0:230 0°127 
; 2 0086 ‘300 120 0°252 0°594 59 0°208 0012 | 0°482 0°203 
5 0096 ‘362 160-- 0-292 0°608 77 0-077 0°408 07175 0-071 
7 0°100 200. — 0°334 0622 83. 0°140 0:067 0°009 
10 0°110 *416 250 0372. | 0630 96 | 0094 | 0044 0°0042 | 0'326 0°140 
15 0116 | “458 290 0392 «0646 105 | 0086 | 0041 | 00038 0312 | 0135 | 0042 
| | | ‘3-75 


RD 
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each to its own positive terminal, and were left thustfor 44 hours. 
By this means the cells were practically exhausted. They were then 
connected up ia series, and charged with a current of 1°6 ampére for 
22 hours. The potential difference between the positive terminal of 
the first and the negative terminal of the last, or fourth cell, varied, 
but was on an average about 13 volts. ‘Tests were made of the 
p>tential difference at the terminals of each ccll at frequent intervals 
whilst charging. 

The mean potential difference during charging, and the approxi- 
mate number of watt-hours given to each cell, were as follows :— 


Potential Difference. Watt-hours. 
A 2°77 volts 97°0 
E.C.C. { °159°0 


Discharging Cells A and C through a House Bell. 
Cells a and c were tried as to their‘ability to ring the electric bell 

in exactly the same way as has been already explained in this paper. 
The number of hours during which each cell was able to ring the bell, 
alternately, every six minutes, was :— 
For the Hellesen 66 hours. 

so that the total number of hours during which each cell was in action 
was :— 

Hellesen a... vor” ... °83 hours. 

E.C.C. eee we 


Watts. 


Time in hours. 
The ordinates of disc curves represent the power in watts obtainable in 
the external circuit of each cell at any time as given by the abscissw. 
Curve of E.C.C, No. 2 Curve of Hellesen No. 3—.—.—. 
Ovurrvur Curves as SroraGE No. 6). 
(Tests taken February, 1893.) 


After having subjected the various cells to such hard work, they 
were examined externally and internally to see wherein they showed 
weakness. It was observed that the zinc-containing vessels of both 


Generat DraGRaM OF APPARATUS FOR BELL Test. 


Index to Parts. 
E.c.c. represents Electric Construction Co. cell. c w represents contact wheel 
H.C. lesen cell. 1, 2,3, &c. ,, contact points 
TTT, terminals. » clock. 
MC » . mercury cups. B » bell. 


“Test Sor Discharge in Ampére-hours, and output in Watt-howrs. 

A test, commenced 100 hours after charging, was made with the 
remaining two cells, B and pD, in order to find the ampére-hours, and 
the output in watt-hours, of each cell discharging through the same 
known external resistance of 2°2 ohms :— z 


Hellesen (No. D). _E.C.C. (No. B). 


Electromotive force in volts ... 1362... 
Internal resistance in ohms (approx.) 3°2 (approx.) 
External resistance inohms ... on 22 


The tests could not ‘be completed, owing to an unavoidable inter- 
ruption in the carrying out of the experiment, but the following 
table and curves (No. 6) show the results :— : 


Hellesen. E.C.C, 


Volts, Ampéres.| Watts. ‘Ampéres, | Watts. 


ooo, 


0 el 
5 658 “1487 684 226 1546 
10 216 "1366 “680 220 1496 
25 206 "1236 650 218 1417 
40 ‘574 “1126 216 1370 
55 | S56 1190 1056 630 210. °1323 
85 | "0943 622 206 *1281 
100 616 °176 204 =*1265 
145. 498. *168 0837 "616 196 +1208 
Hours. 


19 | ‘096 034 0033 ‘164. 0863 


* The resistance of this cell was abnormally great, and a 
proportion of the power expended must have been uselessly lost 


the E.C.C. and the Hellesen cells were pitted internally ; and in the 
case of those most severely worked, the zinc-containing vessels were 
completely eaten through in places. This defect has been noticed by 
other electricians, more especially in the case of the E.C.C. cells, 
since the Hellesen zincs are not only much thicker, but are covered 
with sawdust and a millboard case. Does this not point to the 
necessity for the use of thicker and purer zinc casings? Another 
defect, which was troublesome with both kinds of cells, arose from 
the breaking of the connection to the zinc-containing vessel. This 
was chiefly due to its being a solid copper wire. In many cases we 
had to solder on an insulated flexible conductor, so as to admit of the 
cells being freely manipulated. Nevertheless, these cells are much 
handier for laboratory work than any other kind which I have pre- 
viously tried. 

Finally, I have to thank my day-class laboratory assistants, 
Messrs. Gray and Morrison, and the various students whose names arc 
mentioned in this paper, for the great interest and skill which they 
exhibited in preparing and in taking the various tests, and I have 
also to thank Dr. Henderson for kindly getting the cells analysed in 
his chemical laboratory. 

P.S.—Since this paper was written, I have received from Messrs. 
Siemens Brothers & Company, Limited, a pamphlet, with tables and 
curves of recent tests made by their electricians, at their Woolwich 
laboratory, on improved Hellesen cells, which show slightly highcr 
results than those obtained iu my laboratory. Consequently, in fair- 
ness to this firm, I herewith reproduce their Table II., as being the 
most severe of their several tests :— 


Decrease of P.D. at terminals when closed through an 
external resistance of 5 ohms. 


| 

| Type 1. Type 2. Type 3. Type 4. | Type 6. 

| 

v. v. | v. | 

0 hour 1-406 1°338 1210 | 1335 1:000 
1151 1121 | 0449 
5 hours 1230 1:025 0-880 | 0965 | 0300 
1 day 1:033 0595 0447 
2days. | 0-951 0518 | 0348 | — 


| 
| 
1.0. | 
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Recovery of E.M.F. on open circuit. 


Type 3. 
Vv. 

0°425 

0490 

0 535 

0-660 

0995 
1:097 


Type 4. 


NEW PATENTS -1893. 


5,878. “Reducing magnetic disturbances caused by the electric 
currents, dynamos, and motors of electric railways and other under- 
takings.” C.V. Boys. Dated March 20th. 

5,911. “An electric contact-maker for ringing bells and other 
analogous purposes.” J.R. Mann. Dated March 20th. (Complete.) 

5,935. “Combined electric and compressed air motor.” W. J. 
Wacker and A. L. Beprorp. Dated March 20th. (Complete.) 

5,944. “ Electricity meter.” A.E.Parnacorr. Dated March 20th. 

5,987. “ An improved method of reducing electrical induction on 
telephone and other circuits.” G.E.FLercuer. Dated March 21st. 

6,000. “ Improved methods for effecting the electro fusion of 
steel and its alloys.” B.H.THwatte. Dated March 21st. 

6,004. “ Automatic platten applicable to divers systems of type- 
writers and electric printing telegraphs.” F.E.Supparp. Dated 
March 2ist. 

6,031. “An improved system for transmitting electric currents.” 
B. J. B. Mints. (Communicated by W. Courtenay, United States.) 
Dated March 21st. (Complete.) 

6,032. ‘Improvements in switches for electric light fixtures.” 
B. J.B. Mitrs. (Communicated by J. Hutchinson, United States.) 
Dated March 21st. : 

6,036. “ Improvements in insulated conductors.” G.J.W. Jackson. 
Dated March 21st. (Complete.) 

6,050. ‘“ Improvements in alternate current motors.” O.T. BrarHy 
and M. Deri. Dated March 21st. 

6,073. “ Improvements in arc electric lamps.” J. E. A. GwyNNE 
and R. Kennepy. Dated March 21st. (Complete.) 

Bo “ A hand mg generator or machine for firing —— 
charges or igniting fuses, princi in mines.” F. Brown. Da’ 

6,100. “ Barrel springs or covered wire for-use on telephones, or 
4&8 piano-wire or any other kind of musical instruments, in any thick- 
— half-round, square, or oval shape. J. Barer. Dated March 

2n 

6,139. ‘“ Improvements in coating the interior of hollow vessels by 
electro-deposition.” A. Barrerr. Dated March’22nd. 

6,163. “ Improvements in tanks or cells for electrolytical and other 
chemical purposes.” H.Traun. Dated March 22nd. 

6,170. .“‘ Improvements in apparatus for forming earthenware 
electric switches and the like.” J. Mzm. Dated March 23rd. 

6,200. ‘“ A new or improved protector for electric insulators, also 
applicable as a wire guard.” W. ArrkEN. Dated March 23rd. 

6,205. ' “‘ Improvements in method of and apparatus for distri- 
buting and regulating the distribution of electricity for lighting and 
motive power and other purposes.” R. Woop. Dated March 23rd. 

6,225. “ Improvements’in ground sockets for tubular posts for 
telegraphic and other purposes.” SirmEns Bros. & Co., Lrp., 
and R. von FiscHER-T'REUENFELD. Dated March 23rd. 

in electric clucks.” E. Du Bors. Dated 


6,241. ‘“ Improvements in electricity meters or motive devices for 
measuring single and multiphase electric currents.” T. Duncan. 
Dated March 23rd. (Complete.) 

6,254. ‘“ Improvements in electric arc lamps.” 
Dated March 23rd. 

6,282. “ Electrical fire or temperature alarm.” J. PHILLIPs, jun., 
and T. C. Lewis. Dated March 24th. 

6,295. “‘ Improvements in and relating to electric incandescent 
lamps.” ‘I’. StropER. Dated March 24th. 

6,306. ‘Improved electric current meter.” 
Dated March 24th. 


A. L. SHEPARD. 


S. E. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1891. 


The Price of all Specifications (old and new) is now 8d. each. 


11,447. “Improvements in electric arc lamps.” H. D. Norman 
and H. A. Payne. Dated July 6th. The inventor winds the solenoid 
upon a bobbin of toughened glass, or other similar material, which 
cannot be charred by the heat generated by Foucault currents. From 


the bottom of the iron solenoid core, which is hollow, so as to allow 
the upper carbon carrier to pass through it, two arms are pivoted at 
opposite ends of a diameter of its circular section, the lower ends of 
these are again pivoted to two other arms, which point in towards 
the upper carbon carrier; the ends of this pair of arms, nearest the 
upper carbon carrier, are shaped so as to form a clutch, with or with- 
out springs; the other ends being hinge-jointed to two standards 
which also form the support for the top of the lamp. 5 claims. 


11,891. ‘“ Improvements in and relating to switch devices for 
effecting the connections in telephone systems.” W. P. THompson. 
(A communication from abroad by J. Dietz, of Nuremberg.) Dated 
July 13th. Consists of a disc of insulating material, into the cir- 
cumference of which there are inserted as many metal pieces as there 
are speaking stations to be connected thereto. 3 claims. 


13,384. “Improvements in electrical contacts.” G. Forszs. 
Dated August 7th. The two wires from the source of electricity 
terminate cach in a plate of soft metal, as lead, and the two wires 
connected with the translating device terminate each in one or more 
needle points of hard metal, as steel. To make contact the needle 
points are pushed into the soft metal. 5 claims. 


14,854. ‘“ Improvements in materials for insulating electrical con- 
ducting wires, and for making carbons and incandescent filaments for 
electric lighting.” G.A.Cannor. Dated September 2nd. Relates to im- 
proved methods of applying fibrous peat together with other materials 
to the purpose of insulating electrical conducting wires, and also of 
utilising such peat for the purpose of making carbons for electric are 
lights and filaments for electric incandescent lights. 6 claims. 


14,916. “Improvements in magnetic separators.” T. W. ARNALL. 
Dated September 3rd. The object of this invention is to apply to 
machines used for the purpose of removing maguctic bodies and par- 
ticles from other bodies and generally called ‘“ magnetic separators,” 
the principle of induced magnetism, and thereby to increase the 
efficiency of the machines by causing the electro-magnets generally 
used to be always in action; to avoid the necessity of having to 
“make and break” the electric circuit energising them, and to 
simplify and improve generally the electrical parts of the apparatus. 
2 claims. 

15,050. ‘“ Improvements in or connected withelectrolysis.” E. A. 
Lz SvEur. Dated September 5th. Claims :—1. In the decomposi- 
tion of the alkaline haloids by electrolysis maintaining the solution 
on the positive electrode side of the cell in the chemical condition in 
which the solution exists at the commencement cf electrolysis, sub- 
stantially as explained. 2. In the decomposition of the alkaline 
haloids by electrolysis, the addition to the solution in the positive 
electrode compartment of the cell of a substance as sect forth, which 
by its decomposition during the working of the cell prevents the pre- 
sence in the said solution of the hydrate of the base, substantially as 
set forth. 3. In the electrolysis of chloride of sodium the addition to 
the solution on the positive electrode side of the cell of hydrochloric 
acid, or a salt of chlorine, for the purpose explained. 

15,214. “Improved construction of telephone receiver.” R. R. 
Harrer. Dated September 8th. Consists in the employment of two 
or any further number of coils upon the same core, and coupling up 
the coils in series or in parallel. 2 claims. 

15,243. “An improved electrical chronographic apparatus for 
measuring very small intervals of time.” L. pz Lavrourn WELLS. 
Dated September 8th. Consists of a tuning fork actuated by an 
electro-magnet, which is made to register the number of vibrations 
between the “ making and breaking” of another electrical circuit by 
the operator, so giving the interval of time during the operation. 2 
claims. 

15,206. “Improvements in phonographs.” G. E. Gounaup. (A 
communication from T. A. Edison, America.) Dated September 8th. 
Relates to the driving and controlling mechanism, to the turniug-off, 
recording and reproducing devices, and to other parts of the phono- 
graph; its objects being to increase the simplicity and convenicuce, 
and to lessen the cost of the instrument. 17 claims. 

18,272. “Improvements in electric belts for body wear.” J. 
Cuapwick. Dated October 24th. Claim: In an electric belt that 
may be worn for the prevention or cure of bodily ailments, the use 
of a chain of cells in combination with one or more metal discs, that 
may be placed in contact with the spine or other part of the body of 
a patient, in the manner and for the purpose substantially as 
described. 


CORRESPONDENCE. 


Alternating Current Motors.* 


Since the appearance of my article on “Single-Phase 
Alternate Current Motors,” some little correspondence on the 
subject has arisen, to which I now beg to submit the follow- 
ing answer. 

I should have written before this, but I have been for 
some time away, and I also wished to give time for the other 
side of the question to be fully stated before replying. 

On reading the various letters I was really amused to 
notice how that, after the publication of the particulars of 
my motor, everyone has suddenly discovered that he in- 
vented it himself long ago. I can only remark, and [ 


* This letter reached us too late for our last issue. 
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imagine that most readers of the correspondence will agree 
with me, that had any of these motors come within mea- 
snrable distance of a solution of the problem, they would 
Jong, ere this, have come into general use. Prof. Elihu 
Thomson claims to have produced such a motor in November, 
1888, and MM. Hutin and Leblanc had, as early as May, 
1891, so complete an insight into the underlying principle of 
the problem, as to write an elaborate mathematical article 
upon the subject. In neither of these cases, nor in that of- 
Mr. Tesla, who also worked in the same direction, was there 
any lack of capital to assist in bringing the motors before 
the public; yet, although in each case ample time has 
elapsed, the machines have not come into use in practice, in 
spite of the fact that there has always been a great demand 
for a self-starting alternate current motor without a com- 
mutator. 

I have no wish to under-estimate the importance of the 
work done by Prof. Thomson, Mr. Tesla, and other early 
workers in the field, but I would point out that certain 
points in their machines were inherently defective, and that 
it was only by remedying these that I have been able to 
produce a practical single-phase motor. 

As some further elucidation seems to be necessary, I will 
describe more exactly the points in which my motor differs 
from the earlier ones, and to which I attribute its success. 

From the published figures and descriptions of the motors 
of Thomson, Tesla and Leblanc, it is apparent that the 
arrangement and winding of the magnetic circuit, both in 
the fixed and rotating parts, is suitable only for synchronous 
working, the number of poles and windings being the same 
in both. It will also be noted that all the above-mentioned 
motors have very sharply projecting poles, so that the mag- 
netic resistance varies according to the position of the 
rotating part with regard to the fixed. The result of this 
will be that the former will have certain positions in which 
it will tend to place itself, and only when in these positions 
can currents be properly induced in it. 

Such a motor can only give power when running synchro- 
nously, and cannot be started with a two-phase current, even 
if of exactly 90° phase difference, as produced from a two- 
phase machine, except, perhaps, with very low periodicities, 
and even then without appreciable torque. In fact, in most 
cases, the motor will only run if first brought up to almost 
synchronous running by some external means. 

In the motor described in my article, on the other hand, 
there is no correspondence whatever between the winding or 
form of the magnetic circuit in the outer inducing and inner 
induced parts. On the contrary they are, and must be, com- 
pletely different from one another. It will also be observed 
that there are no sharply projecting poles, but that the in- 
ducing winding is carried in a large number of holes, which 
are uniformly distributed over the whole surface of the iron. 
The short-circuited induced winding is also carried in holes 
uniformly distributed over the whole surface of the rotating 
part. The number of poles in the induced and inducing 
parts, respectively, must have no common factor. The 
result of this arrangement is, that when a single phase 
current is sent through the outer or inducing winding, 
the inner part has no tendency to place itself in 
any particular position. If in such a system a second cur- 
rent is employed, as more exactly described by me in my 
article, having a difference of phase from the first, a turning 
movement is produced, the motor is started, and on reaching a 
certain speed this second current is cut out. The motor 
then runs up to a speed corresponding to its load, and only 
when running light will the speed approach synchronism. 
When loaded, the speed of the rotating part sinks so far 
below synchronism that the current produced by this differ- 
ence of speed gives the necessary torque. The extent of this 
drop depends on the form of the rotating part as explained 
in my former article. With regard to speed and armature 
current the motor is therefore exactly analogous to a direct 
current shunt-wound motor. The bedding of the winding 
in holes, as so often explained, is for the purpose of reducing 
the current required for the excitation, and thus securing a 
high plant efficiency. I would also point out that the weight 
efficiency of these motors is entirely dependent upon the 
— choice of the various proportions. By suitable 

esign, remarkably favourable results may be obtained. 
Thus I have now several 10-H.P. motors at work giving 
this power at the low speed of 800 revolutions, with a 


weight of only 500 kilogrammes, and the heating is practi 
cally nil. 

As a matter of fact, one of these has been at work (in a 
saw mill at Ragaz) day after day, giving over 15 H.P. with 
moderate heating, and has even been braked to 20 H.P. 
without pulling it up. Preliminary experiments show that 
the motor has a commercial efficiency of 83—90 per cent., the 
apparent watts being only about 12 per cent. in excess of the 
real watts. I must not omit to mention that this motor has 
no sliding contacts, and had sufficient starting torque to set 
in motion a line of shafting. 

With regard to the letter from Herr Arnold, which 
appeared in several technical journals, | can simply state 
that the development of my motor dates from 1891, as stated 
in my article, and that after definitely settling all details, I 
also applied for patents. 

Unfortunately I was sutficiently incautious to explain my 
improvements to various interested people, so that the secret 
more or less leaked out. In his letter Herr Arnold attempts 
to treat the motor as a mere copy of those of Tesla and 
Thomson—whether from ignorance or design I am unable 
to say. 

With regard to the letter of MM. Hutin and Leblanc, 
claiming priority on the invention of the motor in its essen- 
tial principles, | would only say that from an examination 
of the French patent specification, No. 204,456, it may be 
seen to be a two-phase motor of the Tesla type, the two 
phases being produced either from a special generator or by 
splitting the original current by means of a condenser, which 
is always kept in circuit. Judging from my experience, | 
must rather doubt if this motor would start even with two- 
phase current of 90° phase difference, as the whole design 


points to synchronous working. 


Referring to the American patent, No. 407,844, men- 
tioned by Prof. Elihu Thomson, I find no trace of the prin- 
ciple which he so prettily illustrates at the end of his letter; 
but which is, on the other hand, the principle of my motor. 
He shows a motor having sharply projecting poles and cor- 
responding windings both on the fixed and rotating parts, 
and he specially mentions in his specification that the number 
of poles in both parts must be the same; thus producing, as 
mentioned above, a synchronous, non-starting motor. 

If, as Prof. Thomson says, he could have made these 
motors work successfully at low periodicities, and was only 

revented from introducing them into general use by the 
high frequencies in vogue in America, I would only point 
out that there was nothing to prevent the adoption 
of a lower frequency in the then early stage of 
development of the alternate current system, especially when 
we remember that now, after an immense number of high 
frequency plants have been installed, American practice is 
beginning to come down to lower frequencies. It seems 
incredible that Prof. Thomson could have been short-sighted 
enough not to have seen the enormous importance of the 


practical development of such a motor. 
C. E. L. Brown, 


Railway Train Lighting. 


In your impression of the 17th ult., you print an interest- 
ing article dealing with the amount of electric lighting upon 
the Midland Railway Company’s system. 

I am not writing either to condemn or to uphold the par- 
ticular manner of distributing, or method of developing the 
electricity : that I will leave to such time when the promised 
details are embodied in an article. 

My object is to draw your attention to a few facts, which 
the last paragraph of your article leads me to believe you are 
not cognisant with. 

Yon regret that other railways are slow in adopting elec- 
tric lighting, and express a hope that they may speedily 
follow in the steps of the Midland Company. Now it is only 
within recent years that this company have thought it de- 
sirable in the public interests to consolidate its ideas of 
electric lighting, and advance a few paces in the right direc- 
tion; yet even now, with all the rapid strides the public has 
been led to believe it has recently taken, it is still running 
behind in the great race for priority. 

There is the Caledonian Railway, which has one or two 
central stations equally as large as the Midland. Then we 
have the London companies, and the Great Western. 
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The Lancashire and Yorkshire Railway have, for eight 
ears, been supplying from its central station at Hunt’s 
Bank, ‘Manchester, over 1,000 16-C.P. incandescent lamps, 
and during the last three years has added 60 2,000-C.P. arc 
lamps. This company has also a central station in Liver- 
pool supplying 1,000 16-C.P. incandescent and 50° 2,000-C.P. 
arc Jamps, with engine power for almost double the output ; 
besides this it does all its own ship lighting, makes its own 
d os, and has two or three electric welding plants. The 
. 8S. and L. are not behind, their central station in Man- 
chester is a model of intricate connections and ingenious 
switches, lighting their offices with 16-C.P. incandescent 
lamps and supplying 130 are lamps of 2,000 C.P. 

- I could mention others who are far in advance of the Mid- 
land Company, but I don’t wish to trespass unnecessarily 
upon your valuable space, simply desiring to point out the 
comparative progress of other companies, and to remove from 
the minds of your readers the erroneous impression which 
the — clause of your article will aadettely have 
created. 

If a company whose courageous opinions upon matters of 
public interest, whether lighting or otherwise, prompt it to 
take some bold step in advance, let the progress be duly 
chronicled, and the merited share of glory be awarded the 

moters ; but when others who are but “gingerly ” fol- 

wing the footsteps and profiting by the experience of those 
who have gone before, are flaunted before the public as 
pioneers, it is an injustice, Mr. Editor, which demands 
your severest censure. 

In conclusion, let me add that this anxiety on the of 
the Midland Company to assume —— developed itself 
some years ago upon the question of train lighting, when it 
was found that the North British and Lancashire and York- 
shire Railways had preceded them, and have found all the 
systems hitherto. a financial failure. A fact, by the way, 
which the Midland Company are living to learn. 

Apologising for trespassing upon your space, — 


Newcastle-upon-Tyne, March 27th. 


J. 


Storage Systems. 

I was mucli interested in the description of the Halpin 
thermal storage system by Prof. Unwin, and I see it is again 
referred to in your issue of this week. There is no doubt 
that fuel economy is a most important question in central 
station work, but there is also the question of outlay and the 
consequent interest thereon: I have always been a strong 
upholder of electric storage, and there are few dividend pay- 
ing companies which do not use accumulators. Within certain 
limits every ‘pound spent on accumulators is saved in steam 
plant, but this is not the case with the Halpin or any other 
system of storage. ad 

Some time ago I went into the question of gas engines 
worked by Dowson gas, but I found the outlay to be 
nearly double the cost of a steam plant. We hear a good 
deal of the increased efficieney, but-this is of no use unless 
accompanied by a small outlay. 
R. Frederick Yorke. 

April 4th, 1893. 


Telephone in Vienna. 


The extract from the report of Dr. Hopkinson on the 
Vienna telephonic system which you published on March 
31st contained the following paragraph :— 

“All the appliances of the switch are of remarkably good 
construction, and far more substantial than those of the 
Western Electric Company, which is known as the best 
manufactory of switches.” ; 

In justice to Dr. Hopkinson and the Western Electric 
Company, I would ask your permission to say that in the 
fuller report published in the Llectrotechnische Zeitschrift the 
paragraph is continued as follows :—“ All parts are readily 
accessible for repairs, As a matter of course such a switch- 

occupies more room than the smaller switchboards 
found elsewhere, but there are advantages of great import- 
ance, such as the greater durability and the possibility of 
wee repairs, which could not be made with the smaller 
swi 


I may add that it is a mistake to suppose that the smaller 
switchboards of the Western Electric Company are less 
durable or less accessible for repairs. I, think I am not 
stating more than is generally conceded when I say that the 
Western Electric Company has met the demand for smaller 
switchboards without sacrificing any of the advantages of 
the more “substantial” construction which was first put 
into use. By a complete change in design and method of 
manufacture, the most essential parts are so combined 
as to be more durable and accessible than those made 
separately and mounted on wood as was originally the case, 
and as, I am informed, the Vienna boards are ~— 4 There 
must, of course, be a point where reduction in size will 
imperil durability and working qualities, but it is certain 
that that point has not been in apparatus constructed 
by the Western Electric Company. 

The disadvantages of the more substantial construction 
which are referred to by Dr. Hopkinson are very well re- 
cognised, and may be observed from his report on the 
Vienna Exchange, where, although all the subscribers are 
connected with one central office, they are divided into three 
sets of switchboards. There may be good reasons for this 
apart from the one that, in consequence of the large size of 
the the capacity of each set of switchboards is limited 
to about 3,000 subscribers, whilst with smaller switchboards 
of Western Electric pattern the capacity must be very largely 
extended, and the service, in consequence, simplified and 
improved. 

J. E. Kingsbury, 
Western Electric Company. 
April 5th, 1893. 


Mr. Preece on Lightning Protection. 


In the recent Presidential Address to the Institution of Elec- 
trical Engineers by Mr. Preece, I find the following reference 
to myself. 

“Prof. Oliver — has... . endeavoured to modify 
our views as to the behaviour of lightning discharges, and as 
to the form of protectors, but without much success. His 
views have not received general acceptance, for they are con- 
trary to fact and to experience.” 

I was quite prepared to laugh at this with the rest, but I 
find that the general and semi-scientific public are apt to take 
Mr. Preece’s little jokes, of which there are many towards 
the end of this address, as serious and authoritative state- 
ments of scientific fact. And it has been represented to me 
that unless I take some notice of the above, it may be assumed 
that I wish silently to withdraw from an. untenable position 
without acknowledging having made a mistake. 

Indeed, I have already been questioned by a scivntific 
worker as to whether I accepted the above statement as in 
any sense a. to truth. 

y reply is that so far was I from that attitude, that I did 
not suppose that the statement was either meant or would be 
taken seriously. 

' The broad question of scientific fact is this :—Given an 
electrostatic charge at high potential, can the potential be 
reduced to zero most quietly and safely by a good conductor 
or by a bad one ? 
. The old lightning-rod doctrine (or drain-pipe om said, 
by an extravagantly good one. I say, by a reasonably bad 
one. If you employ too good a conductor the mean square 
of current is appailingly strong, and all manner of dangerous 
oscillations are set up; whereas in a bad conductor the dis- 
ehatge can be more nearly dead-beat. These oscillations 
have been experimentally and mathematically demonstrated 
in a great variety of ways, the unex and distinct 
effects they are able to produce have been displayed, and 
a Whittaker have published for me a large book about 
em. ; 
Some critics have sensibly objected that the book is too 
big, but I am not aware of any scientific authority who con- 
troverts my position. 7 

If Mr. Preece only means that these views regarding 
lightning and its dangers are not yet practically accepted by 
the great British Telegraphic Department, that is, 1 admit, 
perfectly true. 
Oliver Lodge. 
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